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Specificatim  of  the  Patent  grunted  to  Ai^or^w  Flimt,  UOe 

4f  Gee-streei^  GosweU^reet,  but  mj&m  of  NerthmiptotU' 

street^  in  the  County  of  Middlesex^  Millwright;  for  a 

'  Machine f  upon  an  improved  Construction^  which  nu^  he 

used  as  a  Steam-Engine,  and  for  other  Purposes. 

Dated  November  16,  1805, 
With  a  Plate, 

±  O  all  to  whom  these  presents  shall  come,  &t. 
Now  KNOW  Y£y  that  in  compliance  with  the  said  provisd, 
I  the  said  Andrew  Flint  do  hereby  declare  that  my  said 
invention  is  fully  and  fairly  described  in  manner  follow- 
ing, and  in  the  drawings  hereon ;  and  that  the  various 
modifications  of  the  same  are  applicable  to  many  impor- 
tant purposes,  as'will  more  fully  appear.    And,  in  order 
to  a  clear  understatiding  of  the  said  invention  in  all  its 
parts,  it  appears  requisite  that  it  should  be  first  described 
as  it  is  to  be  applied  to  one  purpose  only,  for  example, 
that  of  a  moving  power  to  be  worked  by  the  fbrce  6t 
steam,  and  afterwards  to  notice  such  variations  or  altera- 
tions as  may  be  necessary,  in  order  to  ada^pt  it  to  the 
other  purposes  to  which  it  may  b^  applicable. 
Vol.  X— SrcoK'D  8IRIE0,  B  In 


Digitized  by 


Google 


2       .  Patent fcT  a  Machine  which  iivay  be  used  as  a 

In  the  drawing  hereon,  Figs.  1,  2,  and  3,  (Plate  I.) 
are  different  sections  or  views  of  the  internal  parts  of  an 
engbie  to  be  worked  by  steam ;  and  although  this  engine 
may  be  placed  in  any  required  position,  either  with  its 
centtal  shaft  A  B  in  an  horizontal,  a  vertical,  or  an  ob- 
lique direction,  yet,  as  I  give  the  preference  in  most 
cases  to  that  position  of  the  engine  wherein  its  shaft  is 
placed  perpendicularly  to  the  horizon,  I  shall  describe  it 
as  such. 

Fig.  I ,  therefore,  is  a  horizontal  section  through  the 
.body  of  the  engine  in  the  lineyZf  Figs.  2  and  3,  which 
are  vertical  sections  of  the  stLtne  in  tlie  lines  ws  and  «  v 
'of  Fig.  1  J  the  same  parts  in  each  figure  being  maiked 
.with  the  saine  letter..  O  is  the  outer  cyliader,  of  cast- 
iron  or.  other  proper  metal.  D  the  bottom  plate  of  the 
;Same.  E  the  top  plate,  firmly  fastened  down  by  .screws 
passing  through  the  prpjecting  flanges  at  ///.  G  is  the 
inner  cylinder,  hojlow.apd  divided  by  the  partition  A.  The 
two  cylinders  C  and  G  must  be  turned  very  true,  and 
placed  exactly  concentrically.  A  B  is  the  hollow  central 
shaft,  cast  in  one  piece  with  the  cylinder  G,  and  forming 
an  axis  to  it, turning  in  the  stuffing  boxes  II.  K  and  L 
are  two  valves,  each  consisting  of  a  top  and  a  bottom 
plate  m  ?w,  (see  Fig.  4,)  connected  by  a  portion  of  a  solid 
cylinder  w.  The  plates  77i  are  sunk  into  the  plates  D  and  E 
so  as  to  lie  flash  with  their  inner  surfaces  ;  and  the  con- 
.  necting  piece  7i  lies  in  and  fills  the  cavity,  prepared  for  its 
.  reception  in  the  outer  cylinder  C,  at  (?,  and  thus  com- 
pletes the  inner  surface  of  th§  same. 

N.  B.  The  valve  K,  and  half  of  the  inner  cylinder  G, 
are  omitted  in  Fig.  1,  in  order  to  shew  the  packing , 
grooves,  &c.  hereafter  described.  P  is  the  steam-float, 
.  firnjly  attached  to  the  cylinder  G,  and  revolving  with  it 
through  the  circular  passage  left  between  the  two  cylin- 
ders f  which  passage  it  aiccurately  closes  by  means  of  a 
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^p^cking  composed  of  hempi  tallow,  or  x>ther  substances 
used  iq  ^team^eogines for  that  purpose,    gfggg  shew  the 
manner^f  packing  the  top  and  bottom  plates  of  the  cy-  . 
linder  G,  and  of  the  valves  K  and  L,  to  prevent  the 
escape  of  the  steafi  between  them  and  the  top  and  hot*  . 
torn  plates  of  the  outer  cylinder.     This  is  alike  in  all 
the^e  initances,  but  will  be  most  readily  understood  by 
compasing  Figs.  1  ar>d  3  with  Fig.  5,  which  shews  the , 
p^jiis  to  a  larger  scale.    9'  is  a  circular  groove  sunk  in  the  . 
ipner  surface  of  the.  plates  D  and  E,  and  concentrical  to  . 
the  axis  of  the  cylinder  G  and  of  the  valves  K  and  L  re-  . 
spectively..    In  this  groove  is  placed  a  metal  packing . 
ring  t,  and  it  is  then  to  be  filled  up  with  a  packings . 
s^ainst  which  the  surfaces  of  the  said  plates  of  G,  K,  and 
L  work ;  and  this  packing  may  be  lightened  in  any  de- 
gree necessary  by  the  screws  ^x^^,  which  press  upon  the 
back  of  the  packing-ring.     It  is  proper  to  notice,  that, 
tbe^e  circular  rings  of  packing  should  irl  a  small  degree 
iutersect  each  other  at  1,   to  prevent  the  steam  from 
escaping  between  them  into  the  vacuous  part  of  the  en-, 
gine.     2  2  are  chases  filled  with  packing,  to  prevent  a 
similar  escape  of  the  steam  behind  the  valves.  The  steam-, 
float  P  is  tQ  be  packed  in  its  place  by  means  of  the  cir- 
cular i^l^erture  in  the  top  plate  £,  at  3,  in  Figs.  3  and  6  ; 
which  aperture  must  be  securely  closed  by  a  plate  fitted 
into  it,  and  confined  by  the  strong  dog  4  and  screws  5.5; 
or  the  packing  may  be  introduced  by  holes  in  the  outer 
cylinder  C,  which  may  be  closed  in  a  somewhat  similar 
^lann^f ;  but  I  consider  this  mode  as  less  secure  when 
steam  of  great  elasticity  is  employed.     It  is  evident  that 
if  steam  of  sufficient  force  be  admitted  through  the  hoi-, 
low  shaft  A,  it  will  fiH  the  lower  division  of  G,  and  passing 
through  the  hole  6  into  the  circular  passage  already  de- 
^ribed,  where  (the  valve  L  being  first  placed  across  the 
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sard  passage)  it  will  act  upon  the  steam-float  P  with  a 
power  proportioned  to  its  elastieity  and  the  area  of  P, 
aiid  thus  force  it  rodnd  till  it  passes  the  ralre  K,  the  air 
or  steam  before  it  finding  a  vent  by  the  hole  7  into  the 
tipper  division  of  G,  and  so  through  the  shaft  B  into  the 
cbndenser,  &c.  If  now  the  valve  K  be  shut,  the  re- 
action, as  it  is  termed,  will  take  place  against  it,  and  the 
valve  L  may  be  opened  to  allow  free  passage  to  the 
steam-float.  These  valves  are  placed  in  the  required 
position  by  the  working  gear,  which  may  be  such  as 
shewn  in  the  drawing  Fig.  6,  or  according  to  the  plea* 
SHre  of  the  engineer.  It  is  hardly  necessary  to  observe, 
that  this  engine  may  be  worked  by  what  is  commonly 
termed  the  expansive  force  of  steam,  or  by  condensatioH 
it!  any  of  the  usual  modes. 

To  adapt  this  invention  to  be  worked  by  the  pressure 
of  a  column  of  water  instead  of  the  elastic  force  of  steam, 
its  parts  will  be  nearly  resembling  those  already  de- 
scribed. The  only  precaution  necessary  is  to  make  the 
iTpertiire  of  the  shaft  AB  and  of  the  holes  6  and  7  at 
least  equal  to*  one-third  of  that  of  the  float  P.  In  thia 
<5ase  also  less  accuracy  is  required  in  the  packing.  By 
connecting  the  shaft  A  with  water,  or  other  liquor  to  be 
yaised,  and  applying  the  external  force  to  tmn  the  ma- 
chine, the  water,  &c.  will  be  raised  by  the  pressure  of  the 
atmosphere  into  the  circular  passa!ge  before  described, 
whence  it  will  be  driven  by  the  motion  of  the  float  P  in 
a  continued  stream  through  the  shaft  B  into  the  reservoir. 

In  this  manner  also  engines  for  extinguishing  fires  may 
be  constructed.  Blowing-engines  also  for  furnaces  and 
forges  may  be  made  on  this  plan,  only  observing  that  the 
packings  should  be  as  perfect  as  possible. 

In  witness  whereof,  &c« 
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S^ec^licaiim  of  the  Patent  granted  to  William  Cookz, 

of  Chute-^House^  in  the  County  ^  Wilts j  Gentleman; 

for  certain  Imfravements  in  the  Cmstructian  of  Wag-- 

gon&f  and  other  Carriages  which  have  mere  than  two 

Wheels.    Dated  October  2,  Ift0€. 

X  O  all  to  whom  these  presents  shall  come,  &<;• 
Mow  Know  YE)  that  in  compliance  with  the  said  proTiso* 
i  the  said  Wtlliam  Cooke  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  i&  to  be  performed,  a&  folkyws ;  that  is  to 
say :  Instead  of  connecting  the  wheels  with  the  carriage 
in  the  usual  manner  which  confines  the  lower  or  bearing 
parts  of  all  the  wiieela  nearly  in  one  and  the  same  plane, 
I  allow  one  pair,  or  more  pairs  of  the  wheels  to  hare 
considerable  play  or  liberty  in  the  axis  or  axletree  of 
each  pair ;  sa  that  the  said  axis  or  axletree,  when  one  of 
the  said  wheels  shidi  be  either  raised  or  depressed  by  any 
obstacle  or  irregularity,  or  other  cause,  may  and  shall 
assume  various  positions  out  of  the  level,  without  re>- 
qairing  or  causing  the  bed  of  the  carriage,  or  atiy  ap- 
pendage belonging  or  fixed  to  the  same,  to  deviate  from 
the  ordinary  position  of  the  said  bed  or  appendage,  unless 
such  elevation  or  depression  of  the  said  wheel  shall  ex- 
ceed the  allowed  limit  of  the  said  quantity  of  play  or 
liberty ;  and  the  manner  and  means  in  which,  and 
whereby,  I  do  connect  the  last-mentioned  pair  or  pairs 
of  wheels  with  the  carriage  itself,  in  order  to  allow  the 
considerabliB  play  or  liberty  as  here  described,  doth  and 
•do  consist  in  the  forming  or  adaption,  or  addition  of  a 
part  or  parts  of  the  apparatus  out  or  about  the  place 
"where  the  axis  of  such  pair  or  pairs  of  wheels  shall  be 
vcounected  with  the  carriage,  so  that  the  said  part  or 
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parts  may  produce  or  admit  of  the  effect  of  a  hinge  or 
joint,  by  which  the  same  axis  may  he  allowed  to  have' 
either  bf  its  ends  raised  or  depressed  without  affecting 
the  carriage  within  the  limits  before  mentioned ;  and  so 
that  this  effect  may  iake  place  in  all  the,  practicable  ai^d 
convenient  angles  of  obliquity  formed  between. the  pole 
and  perch  and  the  said  axletree  in  turning  or  backing,  or 
in  any  other  part  of  the  \\norking  of  the  same. 
.   And  I  do  farther  declare,  that  the!  mechanical  methods 
or  construction  of  the  said  parts  are  easily  deducib}e  from. 
the  before-mentioned  effects  and  purposes  of  my  said' 
invention,  by  men  of  competent  skill  and.  experience  iu 
works  of  the  nature  and  kind  here  described  ;  but  that  I^ 
do  in  s6me  cases  make  the  upper  part  or  termination  of 
the  oiain  pin  in  the  form  of  a  knob  or  piece  of  a  circular 
figure*    With  respect  •  to  the  central  line  or  axis  of  the 
said  main  pin,  (that  is  to  say,)  all  the  sections  of  the  said 
knob  that  can  be  made  at  right  angles  to  the  said  axis 
will  be  circular,  but  of  a  conical  or  spherical,  or  other 
bilging  figure,  jn  it»  longitudinal  section,  in  order  that 
when  the  said  knob  shall  be  placed  or  inserted  within  a 
]>o]low  ;  cylinder  of  the  same  diameter   as  that  of  its 
greater  circular  action,  the  said  main  pin  may  be  at  li* 
berty  to  move  sideways  out  of  tlae  direction  of  the  axis  of 
the  said  cylinder.    And  I  dp  accordingly  place  pr  insert 
the  said  knob  or  upper  extremity  Qf  the  maio  pin  in  a 
cylindriptl  hole  in  the  bed  of  the  carriage  or  flying  pil? 
low,  or  other  fit  part  or  appendage ;  taking  care,  hy  a 
imt  or  other  suitable  means,  to  pr&vept  the  same  from 
coming  out.     And  the  said  knob  or  .cylinder  do  in  this 
construction  constitute  that  part  of  the  connecting  appa- 
ratus between  the  carriage  itself  and  the  axletree;  pf  thp 
pair  of  wheels  to  which  the  main  pin  belongs,  which  was 
herein  before  described  as  produping  cy  admitting  of  thp 
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elFect  of  an  hinge  or  joint.  And  I  do  suffer  the  pole  or 
perch,  or  other  part  which  may  be  used  to  support  or 
steady  the  lower  end  of  the  main  pin  to  have  a  little 
play  to  the  right  and  left ;  and  the  said  main  pin  to  have 
a  limited  space  for  motion  up  and  down  in  the  holes 
through  which  it  passes.  And  I  do  also  make  the  bear- 
ing part,  which  is  usually  circular,  and  called  the  sweeps 
or  hanging  pillar  or  spring  bed,  somewhat  prominent, 
circular  in  its  or  their  upright  section,  so  as  to  be  lowest 
in  the  middle,  and  to  admit  the  face  of  the  lower  pillow 
or  axle-bed  to  shift  its  place  of  bearing  according  as  the 
tilt  or  inclination  of  the  axletree  is  greater  or  less;  and  by 
all  the  said  contrivances  the  before-described  effect  is 
produced.  Or  otherwise  I  make  the  knob  cj'Iindrical, 
and  the  hole  widening  one  or  both  ways  from  the  smallest 
perforation ;  or  I  do  make  both  the  knob  of  the  main  pin 
and  the  hole  receiving  it  bilging  or  conical  in  contrary 
directions.  Or  otherwise  I  do  place  and  secure  the  main 
pin,  or  a  piece  or  pieces  answering  the  same  purpose  of 
a  main  pin,  in  such  a  manner  as  not  to  allow  of  any  side 
met^n  or  angular  change  of  position  in  the  same  with 
relation  to  the  bed  or  carriage,  and  I  do  connect  the 
pole  or  perch  with  the  same ;  and  upon  or  to  the  said  pin 
or  piece  or  pieces,  as  an  axis,  or  operating  as  such,  I  do 
fix  or  apply  another  piece,  which  shall  be  capable  of 
moving  round  against  the  sweeps,  or  in  the  same  manner, 
by  well-known  contrivances  equivalent  to  the  sweeps. 
This  last-mentioned  piece  is  provided  with  two  pivots  or 
'gudgeons,  fixed  in  a  line  at  right  angle  to  the  main  pin^ 
or  through  the  line  or  axis  about  which  the  said  piece 
may  be  moved  by  other  gear  equivalent  to  the  maan  *pin  ; 
which  gudgeons  are  received  in  sockets  attached  or  fixed 
to  and  in  a  line  at  right  angles  to  the  axis  of  that  pair  of 
wheels  ^hich  shall  or  may  be  intended  to  have  the  con- 
siderable 
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Biderable  play  or  liberty  of  motion  first  herein  before 
mentioned.  By  this  means  the  axletree  is^  allowed  to 
tilt  or  move  on  the  said  pivots  or  gudgeons  in  the  manner 
aforesaid,  at  the  same  time  that  the  said  axletree  is  at 
liberty  to  be  put  into  any  position  with  regard  to  the  di- 
rection of  the  pole  or  perch,  or  carriage  itself,  will  not 
be  tilted  or  inclined  to  one  side  in  consequence  of  the  in« 
clination  of  the  said  axletree,  or  of  any  obstacle  or  im* 
pediment  which  might  have  caused  it  so  to  incline. 

And  I  do  farther  declare,  that  the  kind  of  joint  or  tim- 
bal  last  described  is  capable  of  great  variation  in  its  struc- 
ture by  several  obvious  changes  in  its  dimensions  and 
parts,  and  their  relative  situations  and  action  upon  each 
other.  Or  otherwise,  instead  of  the  said  pivot$  or  gud- 
geons, I  do  make  an  actual  hinge  or  joint,  or  socket  and 
bearing  pieces,  which  produce  the  same  effect  when  in- 
terposed and  properly  secured  between  the  axletree  as 
aforesaid  and  the  piece  which  was  before  described  as 
having  the  same  gudgeons  or  pivots. 

And,  lastly,  that  my  said  invention  may  be  more 
clearly  understood  and  apprehended,  I  think  fit  to  ob- 
serve that  the  advantages  to  be  gained  by  my  said  im* 
provements  are  not  only  that  the  carriage  itself  is  affected 
in  its  position  by  any  rise  or  depression  of  one  of  the 
wheels  of  any  of  the  pair  or  pairs  herein  before  alluded 
to,  but  also  that  all  the  wheels  are  constantly  kept  in  a 
state  of  bearing  upon  the  ground  notwithstanding  any 
irregularities  of  the  same ;  and  that  the  extreme  strain  of 
the  machinery,  and  actual  danger  to  which  common  car- 
riages are  exposed,  are  hereby  obviated  and  avoided. 

In  witness  whereof,  &c. 
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Speci^oation  iff  the  Patent  granted  h  <S\£ORaB  Wyke,  qf 
IVinskyi  in  ihe  Ccunty  of  WUts^  Esfluirw ;  far  a  ifrthod 
of  working  Pumps  of  vorious  Descriptions  iy  Aluchdnety^ 
Wherdy  much  manual  Labour  wHl  ie  spartd. 

l)ated  November  19,  1805, 

With  a  Hate. 

JL  O  all  to  whom  these  preients  diail  coine,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  sdd  proviso, 
I  the  said  George  Wyke  do  hereby  describe  and  ascer* 
tain  the  nature  of  my  «aid  itivention,  and  the  maiiour  in 
whieh  the  same  is  to  be  performed,  as  the  same  is  deh- 
ireated  by  the  drawings  in  the  margin  of  tiiese  presents, 
as  follows ;  that  is  to  say  :  In  Fig.  1,  (Plate  tC.)  I  to  the 
letter  K,  represents  the  whole  of  the  machinery  for  work- 
ing of  pYlmps.  AAA  part  of  the  chain*pump  as  now 
used  in  ships,  which  is  herein  delineated  to  shew  bow 
the  machinery  acts  upon  it,  one  of  which  is  only  here  in- 
setted, but  two  or  more  may  be  worked  or  fiot  in  mo- 
tion by  the  same  machinery.  B  and  C  a  vertical  and 
horizontal  wheel,  which  may  be  reversal  or  transposed, 
as  occasion  requires,  C  where  B  is  now  pla^d,  and  B 
where  C  is,  in  order  to  accelerate  the  motion  of  the 
pump  or  pumps  which  may  be  found  necessary  on-board 
of  large  ships,  or  in  other  situations  where  a  larger  power 
is  desired.  The  ratio  of  the  diameters  of  the  wheels 
herein  described  is  B  four  feet  and  C  two  feet;  but 
which  wheels  may  be  of  equal  or  varied  dimensions,  as 
circumstances  require.  D  a  shaft  or  spindle,  whose 
length  and  dimensions  must  be,  according  to  situation 
with  the  wheel  C,  fixed  to  it  to  work  wheel  B  at  the  top 
Vol.  Xt-^£coND  SfiRXEi.  C  of 


Digitized  by 


Google 


10  Patent  far  a  Method  rf  working  Pumps. 

of  the  shaft.  I  a  small  head,  to  admit  the  bars  or  levers 
'  F  F,  or  more  if  necessary.  E  a  stay-coUar,  to  ke^p  tl*p 
shaft  or  spindle  at  a  right  angle  with  the  wheel  C,  The 
^hape  and  size  of  E  will  depend  upon  the  requisite 
strength  and  situation  of  the  other  part  of  the.  magbinery. 
F  F  levers  or  hand-spikes,  about  six  f^et  long ;  but  the 
length  and  size  of  which  will  depend  upon  the  size  of  the 
pump,  and  the  situatjpn  on  which  the  machinery  may  be 
affixed.  G  deck  or  platform  upon  which  the^fo^ce  of 
men  is  employed  at  the  levers  or  hand-spikes  F  F  to  work 
the  machinery. 

Fig.  2  represents  a  part  of  other  kind  of  pump-work  to 
which  the  machinery  in  Fig.  1  is  applicable  in  raising 
water,  either  on-board  of  ships  pr  vessels  at  sea,  or  upon 
land  from  wells,  pits,  ponds,  rivers,  or  in  any  other 
situation  where  the  raising  and  throwing  up  of  water  mgty 
be  required.  The  levers  or  hand-spikes  F  F.may  be 
^vorked  or  put  in  motion  by  cattle,  or  £iny  other  ade- 
quate power.  Pumps  or  hydraulic  machines  of  different 
descriptions  to  those  herein  mentioned  may  be  worked 
by  attaching  to  them,  or  working  them  by,  the  machinery 
or  apparatus  as  herein  described,  where  the  situatipn  iipiay 
'be  convenient  for  that  purpose. 

In  witneiss  ^hereof,  &c. 
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^Specification  of  the  Patent  granted  to  Isaiah  Birt,  ofPl^^ 
mouth  Dock,  in  the  County  of  Devon j  Gentl&mnn ;  /of 
a  Black  Painty  composed  ehiefly  of  tarthy  and  minerat 
Substances,  which  will  be  beneficial  to  His  Majesly'^i 
Navy,  and  the  Shipping  Interest  at  latge;  being  par^ 
ticidarty  calculated  to  preserve  Wood,  and  prevent  Rust 
in  Iron,  and  may  be  applied  to  all  the  Purposes  fair 
yDhich  Paint  in  general  is  used. 

Dated  September  18,  1806. 

X  O  all  to  wiioih  these  presents  shall  come,  &Ci 
Now  KNOW  YE,  that  i  the  said  Isaiah  Birt,  in  compliance 
with  the  said  proviso,  do  hereby  describe  and  ascertaia 
the  nature  of  my  said  invention,  and  in  what  manner  the 
same  is  to  be  performed,  in  manner  following ;  that  is 
to  say :  My  invehtibn  consists  in  uniting,  in  proper  quan- 
tities, calcareous  or  argillaceous  earth  with  lamp-black 
br  ivory-black  ;  arid,  after  the  various  experiments  which 
I  have  made  to  bring  it  to  perfection,  I  perform  my  said 
invention  as  follows.  Take  of  thi^  blueish  rharly  stone 
Ibund  in  copper,  tin,  and  lead  mines,  (principally  in 
the  copper  mines,)  and  of^  iton  stoiie,  ahd  of  fine  bluei 
marie  or  slate,  and  of  under-earth,  ^qual  quantities,  and 
reduce  them,  by  grinding  br  pounding,  to  k  very  find 
powder.  To  any  given  quantity  of  the  above-mentioned 
materials  when  put  together,  add  one-eighth  of  their 
weight  of  lamp-black,  so  that  there  will  theri  be  seven- 
eighths  of  the  earthy  or  mineral  substarices,  and  one^ 
eighth  of  the  lamp-black.  This  producJes  my  invention  o^ 
a  superior  black  paint  for  wood,  if  on,  canvas,  or  anjr 
Other  thing  for  which  paint  is  used  ;  but,  for  the  purpos6 
of  using  such  paint,  it  must  be  ground  (in  the  usual  man-^ 
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ner  of  grii>diny  colours)  with  oU ,  as  cQipmonly  dpne  by 
colourmcn  or  painters  (th^ir  bpiled  oil  I  miicb  prefer)  y 
an4  the  sama  when  mixed  with  oil,  ai^d  ipade  up  as  oth^r 
paint  in  general-  is,  may  l^e.  used  with  the  brush  us  i« 
commoo  practice*  I  also  perform  my  said  invention  by 
mixing)  in  equal  quantities,  any  three  or  any  two  of  the 
above-mentioned  articlfis  of  Iilueisli  m^irly  stone,  iron 
stone,  fine  blue  marie  or  slate,  and  under^earth  togetbefy 
when  ground  or  pounded  to  powder  as  aforesaid,  and 
adding  thereto  one-eighth  of  their  weight  of  lamp-black 
as  before  described.  And  alsq  I  perform  it  by  mixing' 
either  one  of  such  articles,  when  ground  or  poinded  to 
powder  as  aforesaid,  with  one-eighth  of  its  weight  of 
lamp-black  as  before  described.  I  ako  perform  my  said 
invention  by  using  ivory-black  instead  of  lamp-black  \ 
but  for  general  purposes  I  prefer  the  lamp-black.  Under-  ' 
earth  I  have  procured  •  from  the  coal-works  in  the  Forest 
of  Dean,  by  which  name  it  is  well  known  amongst  the 
colliers  there.  It  is  probable  that  other  collieries  pro- 
duce it  also.  For  the  blueish  marly  stone  I  have  not 
been  able  to  obtain  any  name ;  but  it  is  produced  in 
abundance  in  the  mining  parts  of  Devon  and  CoriiwalL 
Be  it  remembered,  that  my  said  new  invention  consists? 
only  in  the  uniting  the  before-mentioned  articles  of 
blueish  marly  stone,  iron  stone,  fine  blue  marie  or  slate, 
and  under-earth,  with  lamp-biack  or  ivory-black  j  and 
that  I  state  one-»eighth  of  lamp-blaek  because  that  is  the 
quantity  I  generally  use,  and  which  in  all  the^  trials  I 
have  made  has  not  ever  failed  to  produce  the  jeffect  j  but 
I  have  on  some  occasions  used  as  much  as  one-fifth,  and 
on  others  as  little  as  one-six^teenth. 

In  witness  whereof;  &€• 

Account 


Digitized  by 


Google 


,(     13     ) 

Account  of  vafious  Imprwemenis  in  Weamiig. 
lywented  hy  Mr.  John  Austin,  of  Glasgow. 

With  a  Wate. 

from  the  Thansactions  of  the  Society  for  jthe  Encou- 
ragement of  Art*,  Manufactures,  and  Commerce. 

TheSUver  Medal  was  voted  hy  the  Society  to  Mr.  Austiw 
for  t/iese  Improvements. 


I 


HAVE  f©r  ^  series  of  years  exerted  myself  in  endea^ 
vpuring,  by  means^  of  the  following  described  and  other 
inventions  iq  m^c^inery,  and  various  simplifieaticHis  and 
improvements  of  the  same,  to  render  the  art  of  weaving 
more  €)xpeditiof)$  and  less  expensive  than  it  has  hitherto 
proved* 

It  wm  not  till  after  much  trouble  and  eTcpQnser,  and 
reiterated  experiments,  that  I  at  length  s^cceeded  be-' 
yond  my  expectation,  in  answering  the  purposes  iu<- 
tended ;  andy  having  met  with  approbation  from  mautr-r 
facturers  of  the  first  respectability,  and  now  that  they  ar^ 
actually  in  praetiqal  use  by  tradesmen  who  find  the  ad*r 
vantage  of  them^  I  beg  leave  to  sulnafiit  them  to  the'Cou-^ 
•ideration  of  th«  Society,  in  the  conviction,  tlb^t  from  tfat 
models  themselves,  the  certificates  produced,  and  the 
character  these  give  to  my  labours,  the  Society  will  b^ 
satisfied,  upon  examination,  that  tbey  have  not  been  en^ 
tirely  useless ;  and  that  they  will  bestow  o»  them  Cbeir 
approbajtioui  and  promote  timh  eQcouragoment^  by  such 
soark^  of  distinetioa  as  they  naay  thifik  they  merit. 

J  do  not  wi$h  it  to  be  understood^  as  resulting  frpm  my 
own  conviction,  when  I  assert  that  these  inventions  and 
jyp^roven^nts  will  prove  useful ;  or^  that  I  depend  upon 
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certificates  which  have  been  readily  granted  by  indivi- 
duals;  but  upon  these,  joined  to  tbejegard  paid  by.thef 
Chamber  of  Commerce  and  Manufiictures  of  Glasgow, 
of  which  I  have  had  the  honour  of  being  a  member  from 
its  commencement,  and  from  my  having  above  thirty 
years  practice  and  experience  in  the  manufacture  of  clear 
lawiis,  cambric,  aNct  gauze  ;  and  as  being  one  of  thred 
persons,  who  first  attempted  the  muslin  manufacture  fn 
Scotland>  now  so  eminent,  and  from  study  having  ao* 
quired  an  intimate  acqug.intance  ^Yith  that  manufacture 
through  all  its  stages. 

T*hfe  benefits  derived  from  machinery  ill  a  niianufdctuirnig 
And  commercial  couhtry  I   need  not   p6int   otiti     Thii^' 
country  enjoys  those  benefits  to  an  envied  degree ;  its  . 
liiantifactul^s    are  more  expeditiously  and   less  expen- 
sively sent  to  market,  enriching  the  fetatie,  arid  renddring 
the  situation  of  the  meanest  mechanic  more  comfortable^. 
The  spotting  shuttles  save  clipping  arid   the  waste  of 
spotting  yarn  to  nearly  seven-eighths  of  its  whol^  Value  f 
also  the  pattern  is  thereby  much  improved.   Fig.  A  and  ft 
(Plate  II r.)  are  worked  by  a  single  touch  of  the  weaver's 
finger,  although  there  be  one  hundred  spots  in  the  bteadth 
of  the  web,  and  it  is  done  in  the  same  spaced  of  time  that 
ofie  of  these  spots  was  formerly  worked  by  the  weaver  5  whtf 
usually  kept  a  boy  on  each  side  of  him,  each  working  spot 
after  spot  with  his  fingers;  these  spots  ate  called  brocaded^ 
or  finger  spots.     Fig.  G  H  goes  obliquely  through  the 
shed  of  the  web,  and  will  make  any  figure  of  a  spot  on  a 
plain  or  twilled  mounted  web,  without  spotting  hiddlefe 
or  treadles.     Fig.   E  F  will  answer  with  pressers  to  keep 
down  the  yam  that  is  not  in  the  spot,  without  spotting 
hiddles  or  treadles,  and   other  mounting  formerly  neces- 
sary* 
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The  first  was  invepted  by  roe,  and  communicated  by 
me  to  Archibald  Mac-Vicar,  who  worked  at  such  things 
for  me,  and  who  reduced  it  to  the  form  CD. 

The  pig.  E  F  are  injprovenieDts  on  these  not  yet  ii| 
common  practice. 

Fig.  K  and  L  is  an  universal  ravel  or  sniffle,  useful  at 
the  beaming  of  all  kinds  of  webs.  This  machine  is  of 
itself  complete,  and  will  beam  from  the  coarsest  to  the 
finest  web,  and  to  any  breadth  required ;  whereas,  by 
those  in  common  use,  one  hundred  and  twenty  different 
ones  are  necessary,  the  value  of  which  is  above  120I.,  and 
the  whole  not  so  complete  as  one  of  mine,  the  expence  of 
•which  does  not  amount  to  above  the  price  of  two  of  the 
medium  value  of  the  common  kind  ;  namely,  thirty  shil- 
lings, which  the  machine-maker  who  made  the  first  of 
them  supplies  them  at.  Country  weavers  are  often  at  a 
great  loss  for  the  particular  set  or  kind  they  want  of  the 
old  kinds,  and  have  to  send  many  miles  to  procure  oqj^. 
In  manufacturing  towns  weavers  have  joint  sets  of  thei», 
although  few  complete  ones,  and  hire  them  to  those  whp 
wapt  them  ;  whereas  on  my  plan  every  weaver  may  have 
one. 

I  have  also  sent  to  the  Society  specimens  .  of  types  or 
figures,  formed  of  burnt  clay  or  porcelain,  for  printing 
patterns  upon  calicoes,  or  designs  for  articles  to  be  sewed 
or  tamboured.  These  types  are  not  liable  to  be  destroyed 
by  fire,  nor  by  lying  in  a  damp  place.  They  may  be 
made  to  a  certain  depth,  so  as  to  be  varied  at  pleasure 
to  the  taste  or  fancy,  the  same  as  letter-press  printing 
types,  A  certain  number  may  be  marked  on  each  type, 
to  ascertain  the  exact  proportion  of  the  price  of  tam- 
bouring or  sewing,  the  rates  of  the  same  work  being  fre- 
quently very  irregular  for  want  of  a  regular  standard  to 
palcqlate  them  by. 
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They  may  be  purchased  at  half,  or  even  one-fourtb  of 
those  cut  in  wood ;  they  are  equally  durable,  or  more  so, 
and  may  be -made  finer  than  any  6ut  in  wood, 

Keference  to  Mr.  Austin's  Inventions. 

Fig,  A.  Plate  III.  shews  the  machine  orsbuttle,  for  bro« 
cading  or  forming  Jamdanua  spots,  or  other  designs 
on  muslin,  lawn,  cambric,  silk,  or  other  fancy  goods, 
instead  of  using  one  spotting  shuttle,  and  afterwards 
cutting  away  the  y^rn  to  loss,  between  thespots  or  figures, 
as  formerly  done  between  i^very  shoot  or  cast  of  the  shu$« 
tie.  It  is  a  frame  of  brass  so  long  as  the  breadth  of  the 
iveb,  the  wheels  of  the  size  and  at  thp  distance  required 
for  e^ch  spot  in  the,  breadth  of  the  web  at  equal  distances. 
The  knob  or  button  of  the  teethed  rack  a  being  pushed 
backwards  or  forwards  until  the  wheel  b  makes  a  full  revo<» 
lution  with  the  pirn  or  bobbin  shewn  ^at  Fig.  J,  which 
is  affixed  to  the  wheel  b  in  Fig.  A,  and  which  coming 
round  under  the  warpryarn  raised  for  the  spot,  brings  the 
yarn  of  which  the  spot  is  wove  from  the  one  side  of  the 
spot  to  the  other  :  c  in  Fig,  I,  is  a  spring  n^e  of  quill, 
steel,  or  brass,  to  prevent  the  spotting  yarn  coming  off 
too  quick,  which  spring,  when  the  pirn  is  full,  presses 
bard  upon  the  yarn,  and  gives  less  pressure  as  it  empties. 

Fig.  B  is  another  view  of  the  machine  A,  with  the 
wheel  bf  half  turned  round,  which  turns  upon  a  largecen- 
tre,  part  of  which  centre  is  cut  off  as  represented  |  and 
when  the  commnnioatiog  wheel « is  opposite  to  the  vacant 
part  of  the  wheel  d,  the  other  wheel  c  turns  it  round,  toi'^ 
til  a  whole  revolutioi)  is  made  alternately,  and  until  the 
design  or  spot  is  finished. 

Fig.  C  is  another  intention  for  the  same  purpose,  and 
'worked  in  thfe  same  manner  with  less  machinery ;  there 
being  only  three  teetb,  or  rppnd  pins  in  the  pinion,  which 
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are  driven  by  the  rack  or  slider  a  with  deep-cut  teeth^  mm 
represented  in  the  Engraving. 

Figi  D  is  another  view  of  the  lasi^  with  the  wh^  i 
turned  half  round. 

Fig.  Eand  F  shew  a  third  invention  fbr  the  sHiiie  pur- 
pose :  by  touching  the  knob  a,  the  slide  b  goes  backward 
and  forv^ard,  and  carries  the  arch  c  along  with  it^  the  two 
points  of  which  come  between  the  two  points  a  and  b  of 
Fig.  ly  which  is  a  small  brass  shuttle,  of  which  there  is 
one  for  every  spot  in  the  breadth  of  the  web;  it  carries 
the  spotting  yarn  through  under  the  warp  threads  raised 
about  an  inch  wih/j  in  place  of  three  inches  or  more,  for« 
merly  done  for  a  single  shuttle  to  the  whole  spots  in  the 
breadth  of  the  web. 

In  Fig.  I,  c  is  the  spring  above  desci^ibed ;  «{  is  a  stan^ 
dard  and  hole  through  it  answering  to  the  eye  of  the 
common  shuttle,  through  which  the  yarn  runs. 

In  Fig.  F,  a  is  a  plate  of  brass,  which,  as  the  slide  and 
arch  go  along^  tak^  against  the  inside  of  the  arch,  and 
raises  and  keeps  up  that  end  of  the  arch;  but  before  that 
end  loses  its  hold  of  the  shuttle,  the  other  end  of  the  arch 
is  between  the  other  two  points  a  and  b  of  the  shuttle  Fig* 
1,  at  the  contrary  side  of  the  warp  yarn  raised  for  the 
^pot,  so  that  the  shuttle  is  never  loose,  nor  can  it  go  out 
of  its  proper  place,  being  also  Confined  above  and  below 
fay  tvi^d  grooves  b  andc^  Fig.  Fi 

In  place  of  spot  ti'eadles  to  raise  the  wai'p  of  the  spot^ 
this  may  be  done  by  pfessers,  to  slide  to  any  distance  from 
the  centre^  and  to  keep  down  such  part  of  the  warp  as  is 
not  to  be  in  the  spot. 

Fig.  G  and  H  shew  a  fourth  method  of  making  spots  or 
figutes^  and  will  form  any  shape  or  pattern  without  raising' 
the  warp  yarn,  or  having  any  pressers  for  that  purposei 
It  consists  of  a  jointed  fhkme,  as  represented^  parti  j*  above 
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ftnd  partly  below  the  web,  wTiicb  comes  through  the 
space  a.  Fig.  G ;  and  by  moving  the  framcjfrotn  the  an^fc 
of  F^j.  G  to  the  angle  of  Fig,  H,  or  to  aiiy  other  arigle 
between  them^  and  while  the  upper  and  under  i^hade  or 
half  of  the  warp  i^  open^,  you  let  down  oirtalse  up  the  shut- 
iles,  which  gbitig  through  the  tipper  and  tinder  =  sliaJe, 
ftccordmg  to  the  anglb  given,  ^ill  pass  through  the  upper 
knd  under  shd»d^  at  diffei'ettt  splits  or'  spaces  of  Ihe  reed, 
ittid  leave  thespottiilg  jrairn  as  required  in  such  pdrt  of  the 
.  «liade  of  atty  1<reb,'  twilled,  strijped,  checked,  or  plain. 

The  frames  of  the  machiriesi  Fig.  A,  B^  C,  D,  E,  F^ 
are  s^t  into  two  sliders  at  an  angle  of  about  seventy  de- 
greeif,  immediately  from  before  arid  close  to  the  reed  to 
abovethe  weaver's  head,  with  cords,  puJlies j  and  weights, 
to  cvelrbalance  and  raise  them:  in  this  direction  six  to  eight 
inches,  atid  aretaten  down  by  the  foot  with  a  treadfe  or 
pedal,  cross,  shaft,  pullies,  and  cerdsi 

Fig.  JGand  H  may , be  attached  to  the  batten  lay,  or 
swinging  fk^me  and  reed,  or  run  on  casters  h6ri;:ontaHy 
backwards  and  forwards.     * 

Fig.  K  and  L  will  shew  a  very  simple  naethod  of 
beaimng  webs  of  any  tiUraber  of  half  gangs,  goe^,  runners, 
or  equal  quaht\tieis  of  warps  or  chains  of  yarn,  putting 
tech  division  of  the  warp  into  each  tobth  or  division  oJTthe 
favei,  sniflBe,  heel,  rake,  otrfrUme,  for  re^uVarfy  plating 
the  chain-  or  warp  of  a  web  on  the  beam ;  ^vhich  when 
done,  all  that  iis  necessary  is  to  contract  or  expand'  the 
frame  to  the  breadtli  cf  the  web  required,  without  paying 
toy  regard  to  the  quantity'  or  qjaality ,  which  in  the  old  Way 
puzzles  many  good  weavers,  to  calculate  and  to  find  one 
that  will  suit,  ^  there  are  abobt  one  hundred  and  jdw^nty 
different  sets  or  scores,  and  quarter-scores  of  the  kinds^ 
whidi  are  made  and  used  as  necessary  for  the  Jiurpose^ 
and  after  all  n6t  exacit* 
\  ^  -      Certificate* 


Digitized  by 


Google 


nrn  TT^i  ir  r*- 


Digitized  by 


Google 


Digitized  by 


Google 
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.  C«rUfiisaj^  in  fy^ov^/oS  Mr.  Au^tia's  Burel  wera  recei?ed 
fyqm  Mr..  WAUifon  Jamfi^oq,  jj^,^.  Mt.  Andrew  Stephen* 
sou,  Mr.  Alexander  Pollocki  and  Mc William  Miller;  ia. 
figkFoiur^f  hi^  priiiting  iype$>  fr^m  Mewr^*  J.  ud  J«  Scott, 
I^,  Loivjft  Bi;finu  Mr*  Alexwder  P^trick^  and  Mr,  JoW 
iCirklaqdi  att  of  G)asg9w ;  Aod  ii^,  rMoai^aeiidalioa  of  his 
imd^  of  spotting  ior  broeadiog  mittlins  in  the  lobln9^a^d' 
hisptjtusirM^^eptiQQSt.froioJ^  of  the  Chamber 

of  Comi»ei:pe  and  Mamifacturfss  held  at  Gla^ovr,  Jon* 
12,  1804^ 

4  third  SerUs  of  Expefimp^s  pn  a/i  ariiJkuU  Substance, 

which  poss^s^esthefvmfyt^.  fhar^teristicProperficf  qf 
Tannin  f  with  some  Remarks  on  Coctl, 

By  Charles  Hatchett,  Esq.  F,  J?.  S. 

from  the  P^ii^osophical  Transactions  of  the 
Royal  Society, 

XN  my  former  Papers  upon  this  subject^  some  account 
has  been  gi^en  of  the  effects  produced  by  sulphuric  acid 
iippn  ti;rpentine^  resin,  and  camphor ;  and  I  shall  now 
istate  the  results  of  other.experiments  made  with  the  same 
acid  upon  a  great  number  of  the  resins,  balsams,  gum 
resips,  and  gums,  the  greater  part  of  which  afforded  that 
Qiodification  of  the  artificial  tanning  substance,  which, 
for  the  sake  of  distiiiction,  I  have  in  the  preceding  papers 
denoptinatj^  .the  th^rd  variety,  , 

The  process  was  simple  digestion  in  sulphuric  acid, 
{i^er  which  the  residuum  was  well  ^edulcorated,  and  was 
t^^^  dige^tejd in  alcohol.  This  was , separated  by  disttUa- 
tion,  tbp  dry  substance  which  remained  was  infused  ia 
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cold  distitted  water,  and  the  portion  diflsolvi^d  waft  exa« 
mined  by  solution  of  isiagla^^  muriate  of  tin,  aoeliteof 
lead,  and  sulphate  of  iron* 

,  Much  sulphureous  acid,  carbonic  acid,  several  of  the 
negetablei  acids,  particularly  benzoic  acid,  (when  the 
balsams  were  employed,)  and  apparently  water,  were 
produced  during  the  operation;  bui  in  this  Paper  I  shall 
only  notice  two  of  the  products,  namely,  the  tanning 
substance  and  the  coal. 

The  sulphuric  acid  almost  immediately  dissolved  thQ 
resins^  and  fqrmed  transparent  browi)  sqlutions,  whicl) 
progressively  became  black. 

The  same  effect  was  produced  on  most;  of  the  other 
substances ;  but  the  solutions  of  the  balsams  f^nd  of  guaif^- 
cum  were  at  |irst  of  a  deep  crimson,  slightly  inclining  tq 
|)rown. 

Caoutchouc  and  elastic  bitumen  were  not  dissolved,  - 
but  after  having  been  digested  for  more  than  two  mont:hs, 
were  only  superficially  carbonized. 

The  gums  and  the  saccharine  substances  required  many 
evaporations  aud  filtrations  before  the  whole  of  ^heir  cjit- 
bonaceous  residua  cou]4  be  obtained. 

These  were  the  principal  effects  observed  during  the 
experiments,  and  I  have  stated  them  in  this  manner, 
^faat  tedious  and  useless  repetitions  may  be  avoided, 

Turpentine,  common  resin,  elimi,  tacamahac,  mastich, 
copaiba,  copal,  camphor,  benzoin,  balsam  of  Tolu,  bal- 
sam pf  Peru,  asa  foetida,  and  amber^  yielded  an  abun- 
dance of  the  tanning  substance. 

Oil  of  turpentine  also  afforded  much  of  it ;  asphaltum 
yielded  a  small  portion ;  some  slight  traces  of  it  were  ^ven 
obtained  from  guin  arabic  and  tragaqantt^j  hut  none  was 
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IHToducedby  guaiacum,  dragon's  Uopd,  myrrb,  gum  am<» 
ineniac,  olibanum,  gamboge,  caoutchouc,  elastic  bit«-» 
men,  liquorice,  and  manna.  I  am  persuaded,  however^ 
ftfaat  many  of  these  would  have  afforded  the  tanning  subi# 
^Qce,  bad  not  the  digestion  been  of  too  long  a  duration* 
Olive  oil  was  partly  converted  into  the  above*mentionec| 
substance,  and  also  linseed  oil,  wax,  and  animal  fat }  but; 
^he  ^ree  last  appear  to  merit  boqie  attentioUt 

Linseed  Oil, 

This  oil  with  sulphurjc  acid  very  soon  formed  a  thick 
blackish-brown  liquid,  which  ^fter  being  long  digested 
in  a  sand-bath,  was  stiU  partly  soluble  in  cold  water,  an4 
passed  the  filter.  This  solution  precipitated  gelatine ;  the 
residuum  was  a  tough  black  substance,  which  became 
}iard  on  exposure' to  air.  A  great  part  was  soluble  ia 
alcohol,  and  formed  a  brown  liquid,  which  became  turbid 
by  the  addition  of  water.  When  this  was  evaporated,  a 
brown  substance  remained,  which  was  partially  dissolved 
by  cold  water,  aqd  the  soliition  thus  formed  was  rendered 
turbid  by  gelatine. 

The  undissolved  portion  left  by  the  alcohol  was  of  a 
blackish-blown  \  it  was  soft  and  tenacious,  and  appeared 
to  retain  many  of  the  properties  of  an  inspissated  fat  oil. 

Bkached  Wax. 

That  which  was  employed  in  this  experiment  was  the 
white  wax  of  the  shops,  which  is  sold  in  the  form  of  smaS 
round  cakes.  It  formed  with  sulphuric  acid  a  thick  black 
magma,  and  was  not  acted  upon  by  cold  distilled  water 
when  washed  with  it  upon  a  filter.  Upon  being  digested 
with  alcohoi  in  a  sand-bath,  a  brownish  solution  was 
formed,  which  upon  cooling  became  very  turbid,  and 
appeared  as  if  filled  with  a  white  flocculcnt  substance. 
'}'he  same  operation  was  repeated  with  different  pprtiona 
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lol  ajc^tiol  nml  thi«  c^gsi^d  to  ^cU  Tl^e  wbole  of  tfaa 
8p)iitipi|$.  j^  fdcobol  werethei^  mixed,  9,  larg^  qyiaotily. 
of  d«^i)l«4  W^t^r  was  addied^  and  the  iiilcobol  wa^  8^p^r^u4 
fcy4Jstill*!tiQp.    . 

.  Oi>  tb^  surface  of  the  ranuaniog  liquor,  wfaeQ  ccid^  » 
white  ^q$t  was  {Qtm^iy  wbidb  b^g  separated,  w^s  found 
tp  po^se$8  jtbe  pro(>erti^ .  itf  spei^oia^eti,  jbiq4  weighed  18 
grains.  Tl^e  filtr^tf^  ti<]Uor  w^  then  evaporated  to  a 
small  quantity,  became  of  ^  pale  brown  qolouri  and  ws^s 
renderi^d  turbid  by  solution  of  isinglass. 

Aninial  Fat, 

This.experiin,ent  was  m.ade  upon  the  kidney  fjsit  of  ve^l, 
but  I  (pan^ot  take,  upon  nie  to  assert  that  the  results  woi}I4 
have  beei^  the  sai^e  with  every  kind  of  fat.  100  grstins  of 
It  wiUi  on^  Qi^nce  of  cpncei(itrated  sulphuric,  acid,  afte^. 
MMmp  (inie  formed  a  blackish  spft  mass;  a  second ^  punc^ 
€;f  siilphuric  acid  was  thei}  added,  aud  the  vhoite 
^as  digested  ?ind  occasionally  heated  during  iiefirly 
tbree  naontbs.  Six  oui^ces  pf  distilled  w^ter  were 
poured  upon  the  black  pulpy  mass,  ^nd  fonped  a  thick 
nniiform  liqiudt  which,  after  digestion  for  sL:;:  or  seren 
days,  was  when  cqld  filtrate^*  The  |iquor  .which  passed 
was  of  a  bi'own  colour,  ^.ud  upon  evaporation  became 
black,  leaving  a  considerable  portion  of  a  blapkish  sub- 
stance upon  the  61ter,  which  was  added  to  that  which  had 
been  <^pllected  by  the  fir^t  filtration.  The  whple  was 
washed  ,with  cold  water,  which  passed  colourless.  Boiling 
water  was  thea  poured  upon  thp  filter,  by  which  a  con- 
siderable poir^joq  was  Rapidly  diss^olved,  and  a  brownishr 
i>lack  $(}Iution  was  formed,  which  copiously  prepipit^te4 
j^elatine. 

Thei^e^iduum  on  the  filter  w^.then  dried,  a,pd  being 

cojlected.,  was  digested  in  alcohol,  which  dissolvfid  the 

greater  part. 
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The  solution  in  alcohol  was  filtrated,  but  (apparently' 
by  the  effect  of  air)  a  considerable  deposit  was  formed  oh 
the  filter,  which  was  again  dissolved  by  alcohol.  Water 
rendered  the  solutidtl  turbid,  and  a  black  light  flaky  sub^ 
stance,  which .  weighed  41  grains,  remained  upon  the 
filter.  The  filtrated  liquor  was  then  evaporated,  add 
left  a  graj^ishyblack  substance,  which  weighed  30  grains. 
This  lastv  Substance  was  highly  inflamnidble,  and  wheli 
burned  emitted  a  very  peculiar  odour,  resembling  partly 
that  of  fat  and  partly  that  of  asphaltum.  It  easily  itieltf* 
ed,  sLnd  ^Iso  itiimediately  dissolved  in  cold  alcohol,  front 
which,  like  the  resinous  substances,  it  was'  precipitate 
by  water. 

The  black  light  -flaky  residuum,  which  weighed  41 
grains,  was  found  to  consist  partly  of  the  substance  above 
ihentioned  abd  partly  of  coal,  but  the  proportion  of  this 
last  was  not  ascertained. 

Coagulated  albumen  and  prepared  muscular  fibre  wer^ 
also  separately  exposed  to  the  action  of  sulphuric  acid  ia 
the  manner  abdve  described,  but  did  not  afford  a&y  sub: 
stance  by  which  gelatine  could  be  precipitated,  coal 
being  the  only  product  which  remained. 

Almost  every  one  of  the  bodies  which  have  been  em- 
ployed in  these  experiments  seem  to  be  in  some  measurie 
diflferent  in  respect  to  the  progressive  effects  produced 
tipon  them  by  sulphuric  acid;  and  all  other  circum- 
stances being  similar,  there  appei^rs  to  be  a  certain  period 
bIF  the  pfotess  when  the  production  of  the  tanning  sub-^ 
stance  has  arrived  at  its  maximum,  after  which  a  gradual 
-iimimiti'on  of  it  takes  place,  and  at  length  total  destruc- 
tion. These  effects  are  produced  at  different  periods^' 
according  to  the  substance  which  may  be  .t(ie  subject  of 
the  experiment ;  and  therefore  it  is  impossible  at  present 
to  state  the  utmost  quantity  of  the  tanning-  BubstainM 

which,. 
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whicby  under  6qual  circumstances^  may  be  obtained  frozd 
each  of  the  resins,  balsanls,  &c. 

The  tanning  substance  sfcppears  to  b^  always  the  same^ 
whether  obtained  from  turpentine,  or  common  resin,  or 
from  the  balsams,  or  from  asa  fostida,  or  camphor,  or 
indeed  from  any  of  the  bodies  which  have  been  enume- 
rated ;  its  effects  on  the  different  re-agents  are  similar  i 
by  the  addition  of  a  small  portion  of  nitric  acid,  and  sub- 
sequent evaporation,  it  is  converted  ioto  that  which  I 
have  called  the  first  variety  ;  or  if  digested  with  sulphuric 
acid,  it  is  speedily  destroyed,  «and  becomes  mere  coal. 
In  the  latter  case,  therefore,,  the  same  agent  which  at 
first  produced  it  becomes  at  length  the  cause  of  its  de- 
struction ;  and  thus  we  find,  t^at  althongh  a  tanning  sub- 
stance may  be  obtained  from  resinous  and  other  bodies 
by  means  of  sulphuric  and  by  nitric  acid,  yet  in  the  for- 
mer case  the  product  is  variable,  and  is  formed  at  or 
about  the  mean  petiod  of  the  operation,  whilst  the  latter 
IS  an  ultimate  and  invariable  effect,  beyond  which  no 
apparent  change  can  be  produced  by  any  continuation  of 
the  process  *. 

§  III. 

I  have  already  stated,  that  caoutchouc  and  elastic  bitu^ 
men  were  only  superficially  acted  upon  when  digested 
for  a  very  long  time  in  sulphuric  acid  ;  and  it  is  remark* 
able  that  these  substances,  which  in  their  external  cha« 
racters  so  much  resemble  each  other,  should  be  similar  m 
their  habits  when  exposed  to  the  effects  of  this  acid ;  for, 
unhke  the  resins  and  most  of  the  other  bodies  which  were 
subjected  to  the  preceding  experiments,  and  which  were 
almost  immediately  dissolved  when  the  acid  wast  poured 

*  In  the  former  Papers  upon  this  sabject  I  have  obsen^ed,  that  ih6 
tinnisg  substance  produced  by  sulphuric  acid  is  very  inferior  la  energy 
tQ  that  whiich  Is  formed  by  nitdc  acid. 
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-upon  them,  these  on  the  contrary  remained  undissolved, 
and  ohly  became  partially  carbonized  on  their  surfaces. 
Even  nitric  acid  does  not  so  rapidly  effect  a  change  in 
the  e]a:>tic  bitumen  as  it  does  when  applied  to  the  other 
bituminous  substances. 

J .  100  grains  of  pure  soft  e]a^tic  bitumen  were  di- 
gested during  three  weeks  in  one  ounce  of  nitric  acid, 
diluted  with  an  e(]ual  quantity  of  water;  it  tough  and 
slightly  elastic  orange-coloured  mass  then  remained. 
Another  ounce  of  the  acid,  not  diluted,  was  poured  upon 
jthis  mass,  and  the  digestion  was  continued  until  the 
whole  was  evaporated.  The  residuum  was  tenacious,  and 
of  the  colour  above  mentioned.  Water  partially  dissolved 
it,  and  formed  a  deep  yellow  liquid,  which  copiously 
precipitated  gelatine,  and  possessed  the  other  properties 
of  the  tanning  substance  which  is  produced  from  the  re- 
sins, &c.  by  nitric  acid. 

An  orange-colojured  mass  still  remained^  which  was 
3peedily  dissolved  by  alcohol,  and  was  precipitated  from 
it  by  a  large  addition  of  water. 

This  substance  in  many  of  its  properties  resembled  the 
resins,  but  in  otheri^f  seemed  to  approach  those  which 
characterize  the  vegetable  extractive  matter.  It  appeared 
to  be  similar  to  thdt  which  has  been  cursorily  mentioned 
in  my  first  Paper,  and  which  was  obtained  from  many  of 
the  pit-coals  and  bitumens  when  treated  with  nitric  acid. 
I  have  sii^ce  paid  more  attention  to  this  substance  during 
the  following  experimjents  j 

Kilkenny  coal  was  digested  with  nitric  acid,'  and  pro^ 
gressivejy,  although  with  difliculty,  was  converted  into 
that  variety  of  the  tanning  substance  which  has  so  often 
been  mentioned.  Similar  experiments  were  made  on  the 
j^ame  sort  of  coal  from  Wales,  which  was  given  to  me  by 
my  friend  Mjr.  Tennant,  as  well  9&  upon  a  coal  sent  to 
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me  by  Professor  Woodhouse,  which  was  from  Pensyl* 

rania,  and  is  there  called  Leigh  high  coal.    All  of  these 

Were  converted  into  the  tanning  substanee,  but  they  did 

not  yield  any  product  similar  to  that  obtained  from  the 

elastic  bitumen. 

The  contrary,  however,^  happened '  when  the  common 

pit-coal,  or  Cannel  coal,  or  asphaltum,  were  employed. 

For  when  these  were  treated  in  the  way  which  has  been 

described,  and  when  the  digestion  was  not  too  lotig  con* 

tinued,  then  I  obtained  froth  100  grains  of  each  of  the 

above  substances  (after  the  separation  of  the  tanning  tnat« 

ter)  a  residuum  as  follows : 

Grains. 

From  100  grains  of  the  common  Newcastle  coal       9 

From  100  grains  of  Cannel  coal     -    *    -    -    -    36 

From  100  grains  of  pure  asphaltum    •    .    •    -    37 

The  substances  thus  obtained,  were  very  similar  in 
their  external  characters,  being  of  a  pale  brown,  ap- 
proaching to  Spanish  snuff  colour ;  their  internal  fracture 
was  dark  brown,  with  a  considerable  degree  of  resinous 
lustre.  When  exposed  to  heat  they  did  not  easily  melt, 
but  as  soon  as  inflaifled  they  emitted  a  resinous  odour 
mixed  with  that  of  fat  oil,  and  produced  a  very  light 
coal,  much  exceeding  the  bulk  of  the  original  substance. 

Alcohol  completely  dissolved  them,  and  if  water  in  a 
large  proportion  was  added  to  a  saturated  solution,  a  pre'^ 
cipitate  was  obtained,  but  after  each  precipitation  a  por- 
tion always  remained  dissolved  by  the  water,  which  acted 
upon  the  different  re-agents  in.  a  manner  similar  to  the 
solutione  of  vegetable  extractive  matter.  The  fl^our 
was  also  bitter,  and  in  some  degree  aromatic,  so  that  the 
residua,  whether  obtained  from  pit-coal,  from  Cannel 
coal,  or  from  asphaltum,  seemed  to  possess  properties  in- 
termediate between  those  of  resin  and  those  of  the  vege- 
table 
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taWe  extractive  substance.  They  appeared^  however,  to 
be  removed  only  by  a  very  few  degrees  from  the  tanning 
substance ;  for,  if  digested  in  a  small  quantity  of  nitric 
ftcid,  and  subsequently  evaporated,  they  were  immedi- 
ately converted  into  it ;  or  if  digested  with  sulphuric 
acid,  they  speedily  became  reduced  to  coal. 

§  IV. 

In  the  fifth  section  of  my  second  Paper,  some  remarks 
trere  made  on  the  decoctions  obtained  from  vegetable 
substances  which  had  been  previously  roasted  ;  and  al- 
though (excepting  one  instance)  these  decoctions  did  not 
afford  any  permanent  precipitate  with  gelatine,  yet  I 
have  there  stated,  that  I  did  not  think  it  right  to  con- 
clude, that  similar  decoctions,  made  under  certain  circum- 
stances, might  not  occasionally  possess  those  properties 
which  characterize  the  tanning  substances.  *  Moreover, 
I  also  observed  in  the  same  Paper,  that  all  of  those  de- 
coctions, upon  the  addition  of  a  small  portion  of  nitric 
acid  and  subsequent  evaporation,  became  converted  into 
that  variety  of  tanning  matter  which  is  produced  by  the 
action  of  nitric  acid  upon  carbonaceous  substances.     1 
have  since  extended  these  experiments,  and  shall  here 
give  some  account  of  them. 

1.  200  grains  of  the  fresh  peels  of  horse-chesnuts  were 
digested  for  about  twelve  hours  in  three  ounces  of  dis- 
tilled water.  The  liquor  was  of  a  pale  brown,  and 
formed  a  slight  pale  brown  precipitate  when  solution  of 
isinglass  was  added  to  it. 

2.  200  grains  of  the  same  peels  were  moderately  roast- 
ed, and  being  afterwards  digested  with  three  ounces  of 
Water,  formed  a  dark  brown  decoction,  which  was  not 
rendered  turbid  by  gelatine, 
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3.  The  above-mentioned  roasted  peels,  after  the  ter-i 
mination  of  the  preceding  experiment,  were  added  to  the 
remainder  of  the  filtrated  liquor.  A  quarter  of  an  ounce 
.of  nitric  acid  was  poured  upon  the  whole,  which  wm  / 
then  digested  and  evaporated  to  diryness.  The  mass  was 
afterwards  infused  in  water,  and  a  dark  reddish-.bfowii 
liquid  was  obtained,  which  copiously  precipitated  solu- 
tion of  isinglass. 

Af.  200  grains  of  horse-chesnuts,  from  which  the  peels 
employed  in  the  former  experiments  had  been  taken, 
were  bruised,  and  were  digested  with  three  ounces  of 
water.  Thd  liquor  was  tufbiti,  and  of  a  pale  red  colour. 
It  was  filtrated,  and  some  solution  of  isinglass  was  added, 
but  without  any  effect. 

5.  200  grains  of  the  same  horse-chesnuts  were  mode- 
rately roasted,  and  being  treated  as  above  described  with 
water,  yielded  a  dark  brown  decoction  which  was  not 
rendered  twrbid  by  isinglass.  ' 

6.  The  horse-chesnuts,  uhich  had  been  employed,  in 
the  preceding  experiment  with  the  remaining  liquor, 
were  digested  with  a  quarter  of  art  ounce  of  nitric  iacid 
until  the  whole  was  become  dry.  Water  was  then  poured 
upon  it,  was  digested,  and  a  dark  brown  liquid  was 
formed,  which  afforded  a  considerable  precipitate  by  the 
addition  of  solution  of  isinglass. 

From  these  experiments  it  appears,  that  the  small  por- 
tion of  tannin  which  the  horse-chesrtut  peels  originally 
contained,  was  destroyed  by  the  process  of  roasting ;  that 
the  brown  decoction  subsequently  obtained  from  the 
roasted  peels  and  from  the  horse-chesnuts,  did  not  act 
upon  gelatine  ;  but  that  these  were  speedily  converted 
into  the  artificial  tanning  substance,  by  the  addition  of  a 
small  portion  of  nitric  acid  and  subsequent  evaporations 
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The  first  preparations  of  the  artificial  tanning  sub-^ 
stance  which  hare  been  mentioned  in  the  former  Papers, 
ivere  made  from  coal  of  different  descriptions  digested 
with  nitric  acid ;  and  as  similar  products  have  been  ob-> 
tained  by  the  same  acid  from  various  decoctions  of 
roasted  vegetable  substances,  there  cannot  be  any  doubt , 
that  vegetable  bodies  when  roasted,  yield  solutions  by 
digestion  in  water,  which  essentially  consist  of  carbon  ap^ 
proacbing  to  the  state  of  coal,  although  not  absolutely 
converted  into  it,  for  if  so,  all  solubility  in  water  would 
cease. 

But  coal  is  apparently  nothing  more  than  carbdn  ox- 
ydized  to  a  (certain  degree,  and  may  be  formed  by  the 
humid  as  well  as  by  the  dry  way. 

Examples  have  been  already  stated  respecting  opera- 
lions  in  which  sulphuric  acid  has  produced  this  effect, 
but  the  same  likewise  appears  to  be  produced  with  some 
modifications,  whenever  vegetable  matter  undergoes  the 
putrefactive  process ;  for,  when  this  takes  place,  as  in 
dunghills,  &c.  a  large  proportion  of  the  carbon  of  the 
original  vegetable  substances  appears  to  be  combined 
with  oxygen  sufficient  to  communicate  to  it  many  of  the 
properties  of  coal,  whilst  the  compound  nevertheless  is 
capable  of  being  dissolved  by  water  with  the  most  per- 
fect facility. 

It  must  not,  however,  be  understood  ihat  by  this  pro- 
cess all  the  other  elementary  principles  are  separated,  so 
that  only  the  carbon  remains  combined  with  oxygen,  but 
merely  that  the  other  principles  are  so  far  diminished  that 
these,  namely,  carbon  and  oxygen,  predominate  in  H 
state  approaching  to  coal,  although  sollihle  in  water. 

Such  solutions,  I  have  every  reason  to  believe,  are 
nterly  similar  to  those  afforded  by  vegetable  substances 
which  have  been  previously  roasted ;  and  although  I 
iiava  examined  but  a  few  of  them,  yet  I  shall  relate  some 
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experiments  which  I  have  lately  made  on  the  peels  of 
ivalnuts. 

It  is  well  known  that. when  these  are  kept  in  small 
heaps  for  a  short  time  they  become  soft,  and  break  dowD 
into  a  black  mass,  which  affords  a  brownish-black  liqueur* 
On  these  I  therefore  made  the  following  experiments : 

K  About  one  ounce  of  walnut  peels,  which  were  be<» 
come  soft  and  black,  was  digested  in  waten 

A  dark  brown  liquor  was  thus  formed,  and  being  fil* 
trated,  was  examined  by  a  solution  of  isinglass^  but  not 
any  apparent  effect  was  produced.  / 

2.  On  an  equal  quantity  of  the  walnut  peels^  in  the 
same  soft  black  state,  a  small  portion  of  nitric  acid  was 
poured,  and  after  being  digested  for  about  five  hours,  the 
vhole  was  evaporated  to  dryness.  The  residuum  was  of 
a  brownish  orange  colour,  and  yielded  a  similar  coloured 
solution  to  water  when  digested  with  it.  This  was  6U 
trated,  and  upon  the  addition  of  solution  of  isinglass,  be- 
came turbid,  and  deposited  a  tough  precipitate,  whicli 
was  not  dissolved  by  boiling  water. 

3.  Another  portion  of  the  walnut  peds  was  moderately 
roasted,  and  was  then  digested  in  water ;  the  brown  solu- 
tion was  filtrated,  and  formed  a  slight  precipitate  with 
gelatine. 

4.  On  the  residuum  of  the  last  experimenti  a^maU 
quantity  of  nitric  acid  was  poured,  some  water  was  then 
added,  the  whole  was  digested  during  about  five  hours, 
and  until  it  became  perfectly  dry. 

Water  formed  with  this  a  brown  liquor,  which  yielded 
a  very  abundant  precipitate  by  the  addition  of  dissolved 
isinglass* 

Upon  these  experiments  we  may  remark,  that  the  so- 
lution in  the  first  instance  containd  carbon  in  a  state  ap- 
proaching to  coal,  for  when  treated  with  nitric  acid  in  the 
second  experiment,  a  portion  (.although  small)  was  pro- 
duced 
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duced  of  the  same  tanning  substance  which  is  formed  from 
the  different  kinds  of  coal  by  nitric  acid. 

The  third  experiment  appears  to  shew,  that  a  small 
quantity  of  a  substance  approaching  to  tannin  was  pro* 
duced  by  the  simple  process  of  roasting :  and  the  fo^urth 
fjxperiment  corroborates  those  already  described,  in 
which,  the  artificial  tanning  matter  was  copiously  pro-- 
duced,  whenever  roasted  vegetable  substances,  were 
treated  with  nitric  acid 

'  In  respect  to  vegetable  substances,  especially  those 
which  contain  tannin,  I  shall  here  relate  a  few  other  ex«» 
periments. 

It  has  been  remarked  in  my  second  Paper*,  that  the 
tannin  of  galls  was  immediately  destroyed  by  nitric  acid. 
8ince  that  time  I  have  made'  the  following  additional  ex* 
periments: 

1.  100  grains  of  galls  reduced  to  powder  were  infused 
with  four  ounces  of  water,  and  part  of  the  infusion  upon 
the  addition  of  solution  of  isinglass  aSbrded  (as  usual)  a 
copious  precipitate  of  a  brownish- white  colour. 

A  quarter  of  an  ounce  of  nitric  acid  was  added  to  one 
ounce  of  the  above  infusion,  which  th^n  was  not  in  any 
manner  affected  by  the  dissolved  isinglass. 

2.  100  grains  of  the  same  galls  were  slightly  roasted, 
and  being  digested  with  four  ounces  of  M^ater,  formed  a 
brwvn  liquor,  which  was  filtrated. 

•  Solution  of  isinglass  was  then  added  to  a  part  of  the 
above  liquor,  and  produced  a  precipitate  not  very  unlike 
the  former,  but  much  less  in  quantity. 

After  this,  a  quarter  of  an  ounce  of  nitric  acid  was  ad- 
ded to  one  ounce  of  the  same  liquor,  and  some  dissolved 
isinglass  was  subsequently  poured  into  it,  by  which  it  was 

t  Inserted  in  the  eighth  volume  of  the  presepit  series  of  this  work. 
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rendered  turbid^  and  a  small  portion  of  a  dark  brown  pre* 
cipitate  was  produced,  resembling  that  which  is  com-' 
monly  afforded  by  the  artificial  tanning  substance. 

3.  The  remainder  of  the  above-mentioned  liquor,  with 
the  residuum  of  the  roasted  galls,  were  digested  with  a 
quarter  of  an  ounce  of  nitric  acid  until  the  whole  had 
become  dry.  Water  was  then  poured  upon  it,  and  formed 
a  dark  brown  solution,  which  yielded  a  copious  brown 
precipitate  by  the  addition  of  dissolved  isinglass. 

From  these  experiments  on  galls  it  appears,  that  the 
natural  tannin  contained  in  them  is  destroyed  by  nitric 
acid  ;  that  the  tannin  is  also  diminished,  and,  I  may  add^ 
is  ultimately  destroyed  by  the  process  of  roasting ;  that 
when  galls  have  not  been  so  far  roasted  as  to  destroy  the 
whole  of  the  tannin,  then  the  remtainder  of  this  seems  to 
be  destroyed  by  the  addition  of  nitric  acid,  whilst  at  the 
same  time  a  small  portion  of  the  artificial  tanning  sub- 
stance is  produced  ;  and  that  this  last  is  always  plentifully 
afforded  by  roasted  galls  when  digested  with  nitric  acid, 
similar  to  other  vegetable  bodies  when  thus  treated. 

These  remarks  are  also  partly  confirmed  by  tlie  fol- 
lowing experiments  upon  oak  bark. 

1.  200  grains  of  oak  bark,  reduced  into  very  small 
fragments,  were  infused  in  about  four  ounces  of  water, 
after  which  the  infusion  was  examined  by  dissolved  isin* 
glass,  and  yielded  a  considerable  precipitated 

2.  200  grains  of  the  same  sort  of  bark  were  slightly 
roasted,  and  afterwards  digested  in  water ;  a  much  darker- 
coloured  liquor  was  obtained  than  in  the  former  case ; 
but,  although  it  afforded  precipitates  by  the  addition  of 
muriate  of  tin,  acetite  of  lead,  and  sulphate  of  iron, 
yet  not  the  smallest  effect  was  produced  by  solution  of 
isinglass. 

3.  The  residuum,  with  the  remaining  part  of  the  abore- 
mentioned  liquor,  was  then  digested  with  a  small  portion 
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nitric  acid;  this  was  completely  evaporated,  and  a  brown 
golution  was  formed  by  water,  which  abundantly  preci* 
pitated  gelatine, 

4.  Ofte  ounce  of  oak  bark,  reduced  into  very  small 
fragments,  was  repeatedly  digested  in  different  portions  of 
water  until  the  whole  of  its  tannin  was  extracted.  The 
residuum  or  exhausted  bark  (as  it  is  called  by  the  tanners) 
was  dried,  and  was  afterwards  moderately  roasted.  It 
was  then  moistened  with  diluted  nitric  acid,  which  was 
evaporated  in  a^  heat  not  much  exceeding  300*  until  the 
bark  was  become  perfectly  dry.  'This  was  digested  in 
water,  and  speedily  formed  a  yellowish-brown  liquor,, 
which  abundantly  precipitated  gelatine. 

5.  The  bark,  which,  after  being  exhausted  of  its*natu-> 
•  ral  tannin,  had  thus  afforded  the  artificial  tanning  sub- 
stance, was  repeatedly  treated  with  water  qntil  the  whole 
of  this  last  was  extracted.  The  bark  was  then  again 
slightly  roasted,  was  again  moistened  with  nitric  acid,  and 
was  gently  hei^ted  and  dried  as  before.  Water  being 
poured  on  it  and  digested,  formed  a  brown  solution^ 
w^hicli  copiously  precipitated  gelatine. 

6.  The  whole  of  the  artificial  tanning  substance  was 
extracted  by  different  portions  of  water,  and  the  remain* 
der  of  the  bark,  thus  exhausted,  was  again  treated  in  the 
manner  above  described,  and  again  afforded  aconsidt^rablo 
quantity  of  the  tanning  substance  ;  so  that  these  processes 
evidently  might  have  been  continued  yntil  the  whole  of 
the  bark  had  been  converted  into  it. 

This  might  also  have  been  accomplished,  if  in  the  first 
instaiice,  the  exhausted  bark  had  been  converted  into 
charcoal,  and  digested  in  nitric  acid,  as  described  in  my 
first  Paper  ;  but  then,  the  effects  would  have  been  more 
slowly  produced,  and  much  more  nitric  acid  vvould  have 
been  consumed.     I  am   therefore   fully   convinced,  not 
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pnljr  by  the  results  of  the  experiqaents  |rela(:e4  In  thi§  Pji^ 
per,  but  also  by  many  others  which  it  wpuld  have  beep 
superfluous  tp  bavp  stated,  thi^t  the  mgst  speedy  and  ipos^ 
economical  pf  ^U  the  processes  which  I  have  describee!, 
is  that  pi  tyeatipg  rpasfed  vegetable  $iubs^apc^s  in^he  way 
'whipb  hais  been  ^qtipned  ;  and  oousidering  that  all  r^^ 
fuse  vegetable  inatter  may  bp  thu§  converted  into  a  taq-r 
ning  substance  by  means  the  most  simple,  and  withoijt 
any  expensiyp  app^ratus^  I  cannot  helpen|ertaining  much 
hope,  that  eventiially  this  discovery  wi{l  be  pro4uctiye  pf 
spH^ie  real  public  advantage. 

TO  BE  CONCLUDED  IN  OUR  NEXT. 


jA  Plan  for  improving  the  Growth  of  Tures. 
Bjf  Mr,  Thomas  H^rqd,  of  North  Creaky  Norfolk. 

FrOn^  the  CoMMUNicATipNs  to  th^  Bqarp  of 
Agriculturj:. 

.  JL  O  be  sown  broad-cast  in  Octobeir,  from  ten  to  twelve 
pecks  per  acre,  with  one  peck  of  wheats  then  ploughed 
into  four-furrow  ridges^  In  the  months  of  Apri}  aud 
May,  a  one-horse-plough  (double  breast)  is  to  be  t\\\\ 
through  the  furrows;  this  will  keep  them  clean,  and 
admit  the  air  to  the  roots  of  the  tares,  an4  wil|  keep  thep^ 
clean  and  growing  til}  Midsummpr, 

Qbsqvations, 
Tares  being  found  very  useful  for  th^  spiling  of  cattle, 
and  the  best  plan  of  growing  them  being  required  by  the 
poard,  I  submit  one  for  their  consideration  which  I  hav^ 
practised  seven  years  with  success.  They  are  a  plant 
Vbat  contain  a  great  deal  of  moisture,  particularly  when 
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'  young,  therefore  it  is  not  proper  to  soil  cattle  with  them 
jA  that  stat^  Without  food  ;  those  persons  who  are  desti- 
tute  of  that  iniist  give  them  v^ry  sparingly y  or  they  in- 
jure their  stock  more  than  they  are  aware  of.    On  the 
general  plan  of  sowings  soon  after  xh^f  are  at  an  age 
proper  fbr  th^  stotk,  they  begih  to  rot  at  the  bottom  ;  to 
obvidte  i^hich,   some  pebple  ISOw  i-ye,  some  oats,  and 
some  barley,  the  stems  of  the  latter  being  weak,  of  course 
they  can  have  no  effect:  the  former  soOn  get  bard,  and 
the  cattle  refuse  td  eat  them  ;  and  by  endeavouring  to 
aVoid  th^m  destroy  many  of  the  tatesj  trading  them  un« 
der  foot :  therefore,  on  that  plati  they  cannot  be  grown  tb 
^o  great  advantage  as  might  b^  hdped  for.    If  it  had 
been  cOnsidet^d  that  dir  is  the  most  essential  means  df 
^he  life  b6th  of  the  animal  and  vegetable  ereatioii,  a  dif- 
ferent plan  would   have  been  reisoited  to.     It  is  well 
known^  that  tares  grow  so  close  together  at  the  tops  as  to 
exclude  all  the  external  air  from  the  bottoms ;  and  al* 
though  they  keep  green  at  the  tops  where  they  receive 
the  air,  they  continue  rottirig  at  the  bottoms  for  want  of 
iti    When  they  are  cut  for  soilihg,  the  stock  refusing  to 
eat  thig  d^ciayed  part,  destroy  a  great  deal  of  the  sound 
food :  the  loss  to  the  growers  of  this  plant  therefore  is  not 
to  be  calculated !  My  fii^t  attempt  of  improvement  was 
on  two  roods  of  ground  for  t[ie  sailing  of  tWo  ^orses^ 
fsown  as  first  stated,  and  ploughed  into  fdur-fiirrOW  ridges; 
th^y  continued  growing  with  rapidity  to  the  height  of 
near  five  feet  clinging  to  tke  wheat.     A  high  wind  took 
them  about  Midsummet,  and  bent  them  all  down,  but 
not  close  to  the  ground  ;  some  yards  might  be  seen  up 
the  furrows,  which  appeared  like  an  arc];i.     These  fur* 
rows  admitted  the  light  a6  well  as  the  air,  which  is  also 
&  means  of  preserving  the  plants  green,  for  if  air  is  ad- 
mitted and  light  taken  away,  they  may  continue  growing. 
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but  tbey  will  lose  fcheir  colour,  l^bese  two  roods  pfCM 
duced  more  than  my  two  horses  could  eat ;  after  Mid-* 
sutnoier  tBe  remainder  were  cut,  and  produced  half  a 
load  of  excellent  hey.  This  land  is  a  sandy  s^il  upon  a 
gravel ;  six  loads  of  facm-yard  dung  were  ploughed  ip 
with  the  tares.  Last  year  and  the  preceding  year,  I  bad 
two  roods  on  a  black  gravel,  sown  on  this  plan,  bad  no 
other  manure  than  a  thin  covering  of  mould  from  an  old 
)>ank  in  the  same  piece ;  the  first  crop  was  but  middling ; 
J  gave  it  another  thin  covering  of  mould  from  the  bead- 
,)and  of  the  same  piece  last  year,  as  the  ground  was  weak. 
I  sowed  six  pecks  of  tares,  and  three-quarters  of  a  pei))c 
oi  wheat ;  this  proved  a  good  crop,  and,  after  soiling  two 
horses  with  them  from  the  end  of  May  till  the  middle  qf 
August,  half  a  load  were  cat  for  seed.  I  have  always 
found  that  two  roods  of  tares  sown  on  this  plan  wese 
more  than  two  horses  could  eat.  I  am  .well  convinced  from 
my  own  practice,  that  tares  sown  on  poor  land  will  im- 
prove it,  if  repeated  a  few  crops ;  they  may  also  be 
grown  to  great  advantage,  if  sown  on  this  plan,  as  the 
food  will  not  only  be  sound  and  sweet,  but  also  much 
greater  in  quantity.  It  has  been  supposed  that  they 
would  be  inconvenient  to  cut  on  the  ridges ;  but,  I  be- 
lieve, they  may  be  cut  better  than  when  they  are  fallen 
close  to  the  ground  and  rotten.  The  reasons  for  my  sow- 
ing wheat  among  the  tares  are,  the  stems  of  the  wheat  are 
not  only  strong,  and  hold  the  tares  up,  but  they  are  also 
so  sweet  that  the  stock  will  eat  them  with  as  much  avi-» 
dity  as  they  do  the  tares,  and  to  as  late  a  time  as  the 
tares  are  proper  to  be  cut  for  soiling .. 
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An  AccouHi  of  the  Produce  of  Milk  and  Butter  from  a  CoW, 
the  Property  ef  William  Cram1>,  of  Lewes'^  in  tht 
County  cf  Su^eXyfof  one  Season y  commenerng  the  IM 
Day  of  Mdy  1«05>  ft  hat  being  the.  Day  shd  iahedj  up 
to  the  2d  Day  of  April  1S06,  a  Space  of  Forty-eight 
Weeks  and  one  Day. 

From  the  Communications  to  the  Board  of 
Agriculture* 
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a  Atimni  <if  the  Proiute  of 

MILKi 

duartj 

ttom  the  8tli  May  tor  tbe'  25tb  Jtind  -    « 

From  the  26th  June  to  thcT  lOtb  Sept*    •> 

From  the  11  th  Sepit  to  the  29tb  Oct.    - 

From  the  SOth  Oct/  to  the  3d  Feb.  1906 

From  the  4th  Feb.  to  the  10th  March    - 

From  the  1 1th  March  to  the  24th  March 

From  the  25th  JVlarcti  to  the  2d  April    -* 

4921 
The  milk  being  measured  wtien  milked  froih  the 
coiv*,  there  must  be  deducted  for  (^reatn    -    -i    •    540 

438i 

4381  quarts  of  skim  milk,  at  one  penny  pet 

quart    --,-------.-.     18     5     i 

Made  in  the  course  of  the  season,  four  large 
'  waggon  load  of  dung,  worth  15^.  per  load 
thoroughly  rotten    ^------i-      40d. 


T^r^fal  AVn^nap>       ^      _      ^      ^ 

62  12     1 

Ptofit  

-     «^.41     5  11 

EXPENSE. 

, 

Qrains  consumed  the  summer  26  weeks,  3| 

bushels  p^r  week,  aMrf. /^er  bushel    -    -    -    i  10    .4 
Bran,  if  bushel  per  week,  at  8rf.  per  bushel  -    1     6    0, 
Winter  26  weeks,  grains  consumed,  8  bushels 
|»a*  week,  at  6(f«  per  bushel      ---.-54"0 

^.8.    0     4 


Bran^ 
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rf-   s.  d, 

^rpught  forward  .-^-^r^^-SOf 
Br^Q,  4  bushels  per  week,  at  8rf.  fl^r  bushel  -  3  S  f 
^alf  a  hundred  weight  of  hay  per  week,  at 

45.  fifi.  fier  cyvt.    ------.••.  *3i||? 

^ent  of  the  land  whereon  were  raised  the  lu- 

cern,  clover,  cfirrots,  &c.  -•--••  0150 
Tp  the  wages  of  a  man  at  the  rate  of  52/.  per 

annum,  supposing  him  to  attend  t^n  cows, 

^be  tenth  part  of  which  is--*-*-540 
^Q  the  farrier  for  three  drinks  at  the  time  of 

falving  .^.•^•....-.p60 


^.  21     «     2 


The  cow  was  fed  with  artificial  grasses,  sown  on  the 
following  plats  of  ground  within  the  walls  of  the  prison, 
(sontaining  by  measurement  as  follows : 

Rood,  fcrch. 
No.  I  •  A  plat  9pwt|  with  red  clover  and  rye- 
grass, containing  >.    i^    ^    -    ^    - 
No,  2.  Ditto,  sown  with  lucern   .4    -    -    - 
No.  3.  Dittp,  sowij  with  cow-grass  and  white 

No.  4.  Ditto^  sown  with  red  and  white  clover  Q 
No.  5.  Ditto,  sown  with  lucern    -    ^r   . 
Np«  6,t  DittO;j  sown  with  parrots       r    - 


The  above  crops  of  Jupcrn  were  cut  four  times,  and 
the  clover  three  tJQies,  during  the  season,  producing 
(each  time)  good  crops.  The  cq\^  not  allowed  to  feed 
pi}  the  grass  grounc(»  but  cut,  amd  given  iier  iq  a  rack  in 

her 


0 

19 

0 

2 

0 

n 

:  0 

J8 

0 

lOi 

0 

2i 

1 

29 

Digitized  by 


Google 


40  Afcount  of  the  Prodttce  of 

I^er  homely  where  she  has  a  plat  of  about  eigliteen  square 
perches  to  range  in.  I  keep  but  this  cow,  nor  have  I 
Jia4.any  oth^r  sinqe  I  h^d  her.  She  is  seven  years  old, 
and  has  h^4  fi^e  calves  j  has  been  in  my  possession  for 
|WQ  je^rs. 

Consuroe4  WHch   less  food  this  year  than  the  year 

JTood  and  Treatment. 
Summer  season  fed  on  clover,  rye-grass,  lucern,  and 
.parrots,  three  or  four  times  a  day,  and  at  noon-time 
about  four  gallons  of  grains  and  two  of  bran  mixed  toge- 
ther ;  always  observing  to  give  her  no  more  food  than 
she  eats  up  clean.  Winter  season  fed  with  hay,  bran, 
^nd  grains,  mixed  as  before  stated,  feeding  her  often, 
m.  five  or  six  times  a  day,  as  I  see  proper,  giving  her 
food  when  milking  ;  keeping  the  manger  clean  where  she 
is  fed  with  grains  ;  not  *o  let  it  get  sour  ;  .wash  her  udder 
at  milking  three  times  with  cold  water,  winter  apd  suip- 
mer.'  Never  tie  her  up  ;  lays  in  or  out  as  she  likes  ;  par* 
ticularly  careful  to  milk  her  regularly  and  clean.  Milch 
«pws  are  often  spoiled^ for  w^nt  of  patience  at  the  latter 
end  of  milking  them. 

One  man  would  attend  ten  cows  through  the  year  (with 
the  exception  of  an  assistant  at  milking  times).  Feeding 
milch  cows  as  above  stated,  they  will  at  all  ti;iies  be  in 
good  condition.fit  for  the  butcher,  if  an  accident  shonld 
happen.  There  will  be  no  ground  trampled  and  food 
spoiled  by  cattle  running  over  a  vast  track  of  land.  I 
think  cattle  may  be  fattened  by  the  same  mode  of 
feeding  with  much  advantage  ;  one-fourth  part  of  the 
land  would  feed  them,  a  great  quantity  of  manure 
made,  and  the  beast  fatten  much  sooner.  Cattle  so  fed, 
have  nothing  to  do  but  fill  themselves  and  lie  down  to 
rest.    No  labouring  for  their  food.     I  fattened  the  two 

-       *       .  •  cows 
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co^s  I  bad  before  this^  and  made  them  very  good  meai^t 
in  about  seven  we^ks  (I  found  it  to  answer,  although  I 
bought  the  food  at  a  dear  rate,)  giving  them  a  little 
ground  barley  or  oats  mixed  with  the  grains  and  bran.  I 
Ihink  cows  would  nearly  double  (in  the  course 'of  the 
season]  their  quantity  of  milk  and  butter  by  following  the 
nbove  plan.  It  is  unnecessary  for  a  cow  to  go  dry  long 
before  she  calves.  The  thin^  will  tell  for  itself.  When 
&er  milk  changes  brackish  she  should  then  be  dried  off; 
that  may  be  in  three,  four,  or  five  weeks,  before  shd 
calves.  Milch  cpws  seldom  go  dry  before,  unless  it  is 
from  neglect,  poverty,  sickness,  or  bad  milking.  Let 
the  milk  stand  two  days  in  summer  and  three  days  in  win« 
ter  before  it  is  skimmed.  1  have  stated  no  more  than  one 
penny  per  quart  for  skim  milk  ;  but  I  am  informed  it  sells 
in  the  town  of  Lewes  for  three  halfpence,  it  being  worth 
one  penny  to  put  in  the  hog  tub.  I  fattened  two  hogs 
in  the  summer  with  no  other  fogd  th^n  skim  n^ilk  and 
grains,  making  them  yery  good  meat,  weighing  sixteen 
or  eighjteen  stone  each,  at  8  lb,  per  stone.  Where  cowp 
^re  kept  in  this  way  hogs  should  be  kept,  as  th^  mi% 
will  be  (in  the  summer  time)  thick  and  sour,  and  fit  for 
nothing  eL»e  but  hogs.  The  people  of  this  country  njakiug 
no  use  of  it  as  food. 

Thefolhmiiig  is  the  Pedigree  of  the  Cow  in  question^  whicf^ 
I  received  from  Mr.  Holman^  a  respectable  Farmer  at 
Sentlei/y  in  the  County  of  Sussex. 

The  cow  belongipg  to  Mr.  Cramp  was  bred  by  John 
'  llolman  (my  father)^  at  Bentley  iu  Framfield,  in  th^ 
county  of  Sussex,  from  a  Sussex-bred  cow,  ^.Iso  bred  by 
John  Holuian,.  on  the  saibe  farm.  She  iras  got  by  a  buU 
bred  by  Mr.  Colgate,  at  Hampstead-farm  in  Framiield 
aforesaid  ;  the  father  of  which  bull  was  also  bred  by  Mr. 

Vol.  X. — Secomd  S£Ri£s.  Q  Colgate^ 
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Colgate,  for  which  he  obtained  a  prize-cup  at  Petwortli, 
on  the  20th  day  of  November  1726.  She  was  calved  ia 
March  1799- 

N,  B.  Mr.  Cramp's  cow  calved  on  the  l^th  A^y  of 
April,  the  calf  in  very  fair  condition  ;  the  cow  having 
been  dry  for  seventeen  days  only^  was  t^ken  bad  with  th(^ 
yellows  at  the  very  time  of  calving,  but  is  now  recovered, 
and  going  on  very  well.  The  c4f  wld  at  twelve  day% 
s^A  for  1/,  105, 


On  the  Culture  of  Spring  Wheat, 
By  Sir  Joseph  Banks,  Bart. 

From  the  Communications  to  the  Bqabj)  of 
Agriculture, 

J[\EAL  spring  wheat,  the  Tritictim  (EstiH)umy  or  sum-, 
mer  wheat  of  the  botanists,  is  a  grain  too  tender  to  bear 
the  frosts  of  the  winter,  but  as  quick  in  progress  from  its 
first  shoot  to  ripeness  as  barley,  oats,  or  any  other 
spring  corn. 

It  is  well  known  on  all  parts  of  the  Continent,  and 
much  used  in  France,  where  it  is  called  BlB  de  MarSy 
from  the  season  in  which  it  is  usually  sown  ;  and  in  some 
provinces  Bkds  Trcmois^  from  the  time  it  takes  between 
seed-time  and  harvest ;  in  Spanish  it  is  called  Triga  de 
Marzo ;  in  Portuguese,  Trigo  Tremes ;  dnd  in  German, 
Sommer  Waitzen;  all  which  names  mark  distinctly  th« 
difference  between  this  and  winter  corn. 

It  doe;5  not  appear  from  the  older  books  on  husbandry, 
that  it  was  at  any  former  period  much  cultivated  in 
England  ;  the  more  modern  ones  are  in  general  silent  on 
the  subject  of  it  j  they  mention,  indeed,  under  the  nam.© 
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bf  spring  wheaV  every  kind  of  winter  wheat  which  will 
ripen  when  sown  after  turnips  in  February.  This  is  pro- 
Dably  the  reason  why  the  (eal  spring  wheat  has  been  so 
little  known  ;  agriculturists  ip  general,  conceiving  them- 
selves to  be  actually  in  the  habit  of  sowing  spring  wheat, 
when  in  reality  they  wei'e  substituting  winter  wheat  in  its 
place,  have  been  little  inclined  to  enquire  into  the  pro« 
perties  of  the  real  spring  wheat  when  they  had  an  oppor- 
tunity of  so  doing. 

In  the  lower  parts  of  Lincolnshire^  where  the  lan^^is 
the  most  valuable^  and  consequently  the  most  subject  to 
mildew,  spring  wheat  has  been  long  known,  and  it  is 
How  cuitivated*to  a  great  extent.  Mr.  Sers,  of  Gedney^ 
near  Spalding,  has  this  year  claimed  a  premium  of  the 
Board  for  the  largest  quantity  of  land  sown  with  spring 
tvheat  in  1805  ;  bis  quantity  is  241  acres,  and  there  is  no 
reason  to  suppose  that  he  added  a  single  acre  to  his  crop 
on  account  of  the  Board^s  offer*  He  is  a  man  who,  by 
his^ skill  and  talents  in  agriculture  alone,  has  raised  him- 
self to  opulence,  and  possesses  a  clonsiderable  landed 
estate,  for  which  he  is  certainly  in  part  indebted  to 
the  free  culture  of  spring  wheat  during  the  last  thirty 
years. 

Mr.  Sets  sows  spring  wheat  from  the  25th  of  March  till 
the  first  week  in  May  ;  for  a  full  crop  he  sows  fourtecfn 
pecks  on  an  acre,  and  expects  to  reap  four  quarters ;  if' 
be  sows  seeds  under  it,  which  is  very  generally  prac- 
tised, he  sows  nine  peck^,  and  expects  three  quarters  in 
return  ;  he  finds  it  thrive  nearly  equally  well  on  his  stirf 
and  his  light  land ;  and  had  found  it,  by  experience,  to 
be  exempt  from  the  ntiildew  or  blight,  and  free  from  all 
damage  of  the  grub  or  wire-worm^ 

The  farmers  in  South  Holland,  where  Mr.  Sers  resides^ 
NJhniformly  declare  that  they  have  been  many  years  ago 
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compelled,  by  frequent  attacks  6f  the  nfSldew  or  bliglit^ 
to  abandon  almost  entirely  the  sowing  of  winter  wheat^ 
and  that  they  then  substituted  spi'ing  Whieat  ill  Its  pkce, 
and  have  as6d  it  eVer  since  :  they  bejieve  it  tb  be  <Pholly 
fexempt  frbm  the  mildew  or  blight.  In  the  neighbour- 
hood of  Horhcastle,  where  T  live,  the  land  is  either  light 
or  sandy,  or  composed  chiefly  of  Norfolk  marie,  called 
in  that  neighbourhood  white  clay.  Such  land,  though 
toWably  productive  in  barley  and  seeds,  is  not  to  be 
c<»mpared  with  the  rich  and  fertile  tracts  of  South  Hol- 
land ;  and  yet  the  cultui^  of  spring  wheats  has  of  late 
years  increased,  and  is  now  increasing  fast,  because  the 
'millers  begin  to  understand  its  nature,  and  cease  to  un- 
dervalue it  as  Ihey  did  at  first. 

The  grain  of  spring  wheat  is  considerably  smaller  than 
"that  of  winter  wheat ;  in  colour  it  resembles  red  lammas 
so  much,  that  it  may  be  mixed  with  that  grain,  and  this 
fixture  will  do  no  injury  to  the  seller,  as  spring  wheat 
weighs  heavy ;  nor  to  the  buyer,  as  it  yields  better  at 
the  mill  than  from  its  appearatice  might  be  expected  ; 
60  lb.  a  bushel  is  about  its  usual  weight.  iNIr.  Sers's,  of 
this  year,  weighed  61  lbs.  and  he  has  sold  some  mixed 
with  less  than  half  of  ried  lammas,  at  the  usual  market- 
price  of  the  winter  wheat  of  tlie  last  harvest,  though  the 
winter  wheat  is  better  in  quality* this  year,  and  the  spring 
worse  than  usual. 

Ill  the  countries  best  acquainted  with  its  culture, 
spring  wheat  is  preferred  to  all  other  corn  for  raising  a 
crop  of  seeds.  This  is  owing  to  the  small  quantity  of 
leaf  It  beare,  less  perhaps  than  any  other  corn,  and  to  the 

*  short  duration  of  the  leaf,  which  fades  and  falls  down 
almost  as  soon  as  it  has  attained  its  full  size. 

In  cases  where  red  wheat  has  been  damaged  by  the 
#ire-worm,  a  mischief  which  seems  of  late  years  to  liave 

^     .    *      '  ^  increased 
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increased  in  this  island,  spring  wheat  appears  to  hold  out 
an  easy  and  a  simple  remedy.  In  the  first  week  of  May 
the  ravages  of  the  worm  have  abated  somewhat ;  if  then 
the  seed  of  spring  wheat  is  at  that  time  dibbled,  or  only 
raked  with  a  garden-rake  into  the  naked  spots  left  by  the 
Vortti,  though  it  will  not  attain  the  growth  at  which  the 
Worm  begins  to  prey  upon  it  till  he  has  changed  his  state 
For  that  of  a  winged  beetle,  will  certainly  be  ripfe  as  soort 
scs  the  winter  wheat,  and  may  be  thrashed  out  and  sold 
with  it;  or  if  it  is  preferi'ed,  may  be  reaped  separately, 
as  the  appearance  of  the  ears,  which  in  the  Lincolnshire 
sort  have  longer  beards  or  awms  than  the  rivett  or  cone 
wheat,  will  point  it  out  to  the  reapers  in  such  a  manner 
that  no  great  error  can  happen  in  separating  it  from  the 
lammas. 

In  years  of  scarcity,  this  wheat  offers  a  resource  which 
ttiay  occasionally  be  of  the  utmost  importance  to  the 
community ;  of  this  the  Board  were  very  sensible  last 
spring,  when  they  offered  premiums  for  the  increase  of 
its  culture,  which  have  had  the  effect  of  rendering  it 
thadh  more  generally  known  than  otherwise  would  have 
been  the  case.  The  price  of  wheat  seldom  advances 
much,  eveti  in  very  scarce  years,  till  a  considerable  por- 
tion of  the  crop  has  been  thrashed  out,  and  the  yield  of 
it  'by  this  means  actually  ascertained  ;  but  this  does  not 
takte  place  till  the  seed-time  of  winter  wheat  is  wholly 
tjfver;  no  speculation,  therefore,  of  sowing  an  increased 
quantity  of  that  grain  can  be  entered  into  during  the  first 
year  of  a  scarcity  ;  but  before  the  end  of  April  the  ques- 
tion of  the  average-yield  of  the  preceding  crop  will  be 
generally  known,  and  when  it  is  much  below  the  usual 
proportion,  there  can  be  no  doubt  tliat  a  large  quantity 
of  spring  wheat  will  be  sown.  If  the  seed  can  be  easily 
"procured. 

It 
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It  18  rather  melancholy  to  reflect,  that  the  progress  ol 
agricultural  improvements  has  in  some  instances  ad« 
Vanced  in  the  inverse  ratio  of  the  utility  of  the  novelty 
recommended  to  the  public*  Tobacco  and  potatoes 
reached  Europe  at  much  the  same  period,  the  time  when 
Virginia  was  settled  by  Sir  Walter  Raleigh ;  but  an 
ineffectual  firmaum  was  issued  by  the  Great  Mogul 
against  the  use  of  tobacco,  long  before  potatoes  were 
commonly  cultivated  in  the  gardens  of  England,  and  that 
nauseous  weed  reached  the  farthest  extremities  of  the 
Chinese  empire,  in  spite  of  the  obstacles  placed  by  the 
government  of  that  country,  against  the  introduction  of 
novelties  of  any  kind,  lung  before  potatoes  had  occupie4 
any  extensive  portion  in  the  field- cultivation  of  this 
island. 

Lest  the  revival  of  the  culture  of  spting  wheat,  even 
under  the  liberal  protection  it  has  received  from  the 
Board,  may  be  retarded  by  this  principle,  which  seems 
to  be  inherent  in  the  nature  of  mankind,  it  may  jbe  ad- 
visable to  state  here,  that  in  the  neighbourhood  of  Bos- 
ton and  Spalding,  in  Lincolnshire,  the  cultivation  of  it 
is  now  fully  established,  and  likely  to  continue ;  from 
either  of  these  places,  therefore,  the  seed  may  at  any 
future  time,  as  well  as  at  present,  be  obtained  without 
difficulty ;  and  as  there  is  a  water  communication  be- 
tween t}iese  towns,  and  as  Boston  is  a  sea-^port,  it  may 
always  be  brought  to  London,  or  any  other  maritime 
part  of  England,  at  a  small  qharge. 

In  times  when  dearth  recurs,  which  will  occasionally 
happen  as  long  as  the  manufacturing  interest  insist  on 
keeping  the  price  of  corn,  in  a  plentiful  harvest,  below 
the  actual  cost  of  growing  it,  speculations  on  the  sowing 
9f  spring  wheat  may  be  carried  so  far  as  to  raise  tho^ 
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price  of  seed,  till  a  saving  in  it  becomes  a  matter  of  poIii» 
ticai  as  well  as  of  economical  importance  ;  an  experiment 
is  therefore  added,  to  sbew  that  spring  wheat  will  suci 
ceed  as  well  by  dibbling  as  by  broadcast,  made  in  the 
spring  1804, 

Mr.  William  Showier,  an  intelligent  farmer  at  Revosby, 
in  Lincolnshire,  dibbled  four  pecks  and  a  half  of  spring 
wheat  on  one  acre  and  two  roods  of  middling  land, 
which  had  borne  turnips  the  winter  before,  and  had  no 
extraordinary  preparation  for  this  crop ;  the  rows  were 
eight  inches  asunder ;  the  holes  four  inches  asunder  and 
two  inches  deep  ;  two  grains  were  put  into  each  hole. 

The  produce  from^  the  quantity  of  4|  pecks  of  seed  wi|5 
7  quarters,  or  4  quarters,  1  bushel,  and  1  peck  an  acre  ; 
a  fair  crop,  and  as  much  at  least  as  could  have  been 
expected  from  18  or  21  bushels  sown  broadcast  on  the 
same  land.       ^^  ^ 

By  a  careful  analysis  in  the  wet  way,  conducted  by 
Professor  Davy,   of  the  Royal  Institution,   the  follow-., 
ing  results  have  been  obtained  from  different  kinds  of 
wheat ; 

Gluten. 

From  1 00  parts  of  best  Sicilian  wheat  2 1 

Ditto  of  spring  wheat  of  1804    -     -  24 

Ditto  good  English  wheat  of  1803  -  19 

Ditto  blighted  wheat  of  1 804      -    -  13 

From  this  ingenious  analysis  we  may  fairly  deduce, 
thatbread  made  of  the  flour  of  spring  wheat  is  more  nu- 
tritious than  that  made  of  winter  wheat,  because  spring 
wheat  contains  a  larger  proportion  of  the  gluten  or  half- 
animalised  matter  ;  and  also  that  a  miller  ought  not  to 
deduct  from  the  price  of  spring  wheat  more  than  2  per 
cent^  on  the  money  price  of  winter  wheat  of  the  same 

weight, 


Starch. 

Parts. 

75 

-     5 

70 

-     6 

77 

-     4 

52 

-  44 
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'vreight,  as  the  excess  of  the  weight  of  insoluble  m^tter^ 
or  bran,  is  no  more  than  ^  per  cent,  wh^n  compare^  wit^ 
good  English  winter  wheat. 

Bread  43)ade  of  spring  wheat  is  rather  less  white  tbaq 
that  made  of  the  better  sorts  of  winter  wheat  \  but  it  il 
idlowed  to  be  more  palatable  in  Lincolnshire,  whiere  it  is 
best  known.  Both  these  qualities  are  probably  owing  tQ 
the  excess  of  gluten  cont^iiaed  in  it. 


Memoir  on  Coffu.    Sjf  C.  L,  Cad^j. 

From  the  Annales  de  Chimie. 

V-  HEMISTRYhas  acquired  such  an  elevated  rank,  ^nd 
has  been  employed  on  objects  of  such  high  considec^tipq^ 
that  it  seems  degrade4  when  applie4  to  the  exi^mii^atioQ 
of  substances  that  are  common  and  in  daily  use.  A  cber 
mist  who  decomposes  a  r^re,  foreign,  and  often  useiess 
production  is  eminently  4istingui$hed|  while  be  who  de- 
scends to  analyse  what  forms  a  par(  of  our  food,  or  any 
of  the  necessaries  of  life,  is  hardly  noticed  ;  and  it  is  un* 
doubtedly  owing  to  this  prejudice  that  the  analysis  of 
coffee  has  been  neglected,  since  the  hapjfy  revolution  ia 
chemistry. 

However,  when  it  is  considered  that  this  single  colo- 
nial production,  renders  France  tributary  of  more  than  30 
millions  of  iivres/7.^r  a/inuw,  that  this  expense  brings  with 
it  an  enormous  consumption  of  sugar,  always  to  the  profit 
•of  foreigners,  coffee  appears  of  sufficient  importance  for 
chemists  to  search  into  its  nature  and  properties. 

Bourdelin,  Geoffroy,  Kibiner,  and  some  others,  have 
already  published  analyses  of  coffee,  but  their  labours  have 
not  elucidated  the  subject ;  for  the  scjence,  when  they 
wr<  te,  was  not  sufficiently  atlvanced,  and  the  most  use- 
ful 
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ful  reactives  were  unknown  to  them.  Without  deeming 
mjrself  more  able  than  these  gentlemen,  I  shall  perhaps 
succeed  better,  and  I  hope  at  a  future  time  to  be  able  to 
pursue  the  subject. 

Examination  of  Unroasted  Coffee. 

Coffee  treated  with  boiling  Water. 

When  boiling  water  is  poured  upon  coffee,  in  the  state 
in  which  it  is  brought  from  the  colonies,  the  water  be- 
comes of  a  yellowish-green  *.  If  the  action  of  the  heat  is 
continued,  the  decoction  becomes  brown,  and  a  thin  scum 
i«  formed  which  remains  insoluble  ;  when  filtered  it;  passes 
very  clear,  and  becomes  turbid  as  it  cools. 

A  little  caustic  potash,  poured  into  this  decoction,, 
makes  it  browner.  Ammonia  ptoduces  the  same  effect. 
Lime  Water  produces  an  abundant  flaky  precipitate  ;  suU 
phate  of  iron  converts  it  into  black  ink.  The  solution 
of  gelatine  does  not  become  turbid  by  its  mi^cture  with 
the  decoction.  Oxygenated  muriatic  acid  only  partly 
discolours  it :  and  if  an  alkali  be  poured  upon  this  mix- 
ture, the  liquor  becomes  red. 

Distillation, 

Eight  pounds  of  water  poured  upon  one  of  unroasted 
qofiee  were  submitted  to  distillation.  I  obtained  a  water 
▼ery  aromatic,  with  some  drops  of  concrete  oil  floating 
•a  it,  and  which  were  something  like  that  of  galB  or  mf/» 
rica  cerifera* 

The  decoction  that  remained  in  the  still  was  viscid.  I 
diluted*  it'  with  a  little  water j^'  poured  so.me  alcohpl  upon 

•  When  the  coffee  is  fr^sh  gathered,  its  decoction  is  of  a  beautiful, 
emerald'  green.  It  may  be  made  into  a  lac.  M.  Dupont  de  Numours 
has  informed  me,  that  in  the  colonies  they  use  it  to  wash  and  colour 
plans. 
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it^  and  it  precipitated  abundantly  a  matter,  which,  wh^ii^ 
collected  on  the  filter,  was  soluble  in  water,  and  bad  all 
the  characters  of  a  mucilage.  The  coffee  on  which  water 
had  been  distilled,  when  dried  in  a  stove,  and  digested  in 
alcohol,  furnishes  a  tincture,  which  water  precipitates. 

The  aqueous  decoction  of  unrooted  coffee  does  not  give 
a  red  colour  to  the  vegetable  blue  colours:  it  even  gives 
a  green  eolour  to  turnsole.  All  the  chemists  who  haye 
analysed  coffee  before  me  have  said,  that  the  decoction 
held  in  suspension  a  free  acid,  which  reddens  the  vegetable 
bine  colours.  Geoffroy  has  even  asserted  that  water  dis* 
tilled  from  a  water-bath  upon  coffee  became  very  acid. 
I  haye  tried  five  different  kinds  of  coffee,  I  have  repeated 
the  experiments  more  than  twenty  times,  but  the  decoc«« 
tion  has  iievcr  appeared  to  me  to  be  acid. 

It  decomposes  sulphate  of  alumine,  and  precipitates 
the  earth,  which  it  slightly  colours, 

Unroasied  Coffee  treated  with  Mcohd^ 

Alcohol  when  infused^  even  cold,  upon  unroasted  cot* 
fee,  colours  it  slightly,  and  holds  in  solution  a  resinous  ex<^ 
tractive  principle  very  abundantly.  If  water  be  poiired 
into  it,  the  tincture  becomes  milky,  and  the  resiri  is  precis 
pitated  of  a  dirty  white.  With  a  solution  of  sulphate  of 
'  iron,  the  precipitate  is  green  :  with  muriatic  acid,  it  is  a 
fawn  colour.  The  coffee,  after  draining  the  alcohol  from 
it,  by  treating  afterwards  with  water,  furnished  still  somc^ 
extractive  matter  and  mucilage. 

It  may  be  concluded,  from  these  first  exp^iineiits,  that 
vnroasted  coffee  contains,  1 .  an  aromatic  p^rineipli^  st4u« 
ble  in  water  ;  2.  a  very  small  quantity  of  essential  oil ;  3. 
a  considerable  portion  of  tesin  ;  4.  a  gum  in  still  greater 
quantity;  5.  some  gallic  acid,  but  tto  tannin  >  4>.  extract 
tive  mMter ;  7.  a  little  alumine.. 
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Observationsi 

If  the  decoctibn  whcin  filtered  warm,  becomes  turbid  ad 
lit  cools,  it  is  because  it  holds  in  solution,  with  the\aid  of 
lieat,  A  Kltle  Jresin.  Alkalies  make  it  brown,  the  usual  ef- 
fect of  these  reactives  on  vegetable  decoctions.  Lime* 
water  precipitates  it ;  because  one  part  of  it  forms  gullate 
bf  lime,  and  the  other  unites  with  the  gummy  extrac- 
tive matter,  and  falls  to  the  bottom*  It  is  the  same  with 
sulphate  of  aliimine.  Spirit  of  wine  separates  the  muci- 
lage, because  gUms  ar^  not  soluble  in  alcohol ;  and  water 
precipitates  the  alcoholic  tincture,  because  Water  will  not 
dissolve  resins.  This  precipitate  is  white  when  formed 
by  water,  on  actioUnt  of  its  extreme  division  ;  green  by 
sulphate  df  iron,  because  it  is  mixed  with  gallate  of  iron  ; 
fawn-coloured  when  made  with  oxygenated  muHatio 
acid,  bedause  the  oxygene  in  adliering  to  the  resin  sets 
a  little  carbon  free.  The  insoluble  scum  which  is  formed 
Upon  the  deeObtion  is  a  little  vegetable  albumen,  coa- 
^ukted  by  the  boiling  water.  To  obtain  it,  the  water  must 
have  remained  foir  some  time  cold  upon  the  coSee  bet'oir0 
heating  it, 

'  Approximative  Proportions, 

Tliough  it  may  be  of  little  use  to;5eek  for  thcptopor* 
tions .  of  the  iipmediate  principles  of  coffee,  since  these 

.jf^oportixins^  will  certainly  vary  according  to  the  ripenesi^ 
of  the  l^erry  and  the  place  from  which  it  comes,  I  have 

,  notwithstanding  thought  it  necessary  to  ascertain  them  zi 
jDe^rly  ^.possible,  ^j^romi  several  comparative  expcri^^ 
ments,  I  have  found  that  eight  ounces  of  coffee  give 
about  OD^  ounce  of  mucilage,  one  dram  of  resin,  one  of 
extractive  colouring  matter,,  3f  of  gallic  acid,  5  ounc«4 
,3  drao^  and  a  half  oi parenckymtf  aiid  10  graiq3  gf  veg«* 

table  albumen. 
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It  has  been  long  known  that  coffee  germinates  in  boiling 
water  (See  Dictionnaire  de  Bomare,  article  Ca£6,).and  I 
have  ascertained  the  fact ;  but  it  does  not  germinate  in 
boiling  alcohol,  either  because  its  temperature  is  hot  suf* 
ficiently  elevated,  or  that  water  is  necessary  to  itsgermir 
nation ;  or  else  that  alcohol  destroys  the  vegetative  ac- 
tion. 

I  have  compared  the  decoctions  and  tinctures  of  three 
kinds  of  unroasted  coffee,  namely  Moka^  Martinique  and 
Bourbon,  The  principles  of  the  two  last  have  appeared  to 
me  to  be  of  the  same  proportions.  Moka  differs  essen- 
tially from  the  others.  Its  decoction  was  much  less 
charged,  its  alcoholic  tincture  was  of  a  higher  colour 
than  that  of  the  Bourbon  and  the  Martinique ;  it  contains 
less  gum,  less  gallic  acid,  more  resin,  and  was  more  aro^ 
matic  than  th^  others. 

Boasted, 

To  become  acquainted  with  the  changes  that  roasting 
occasions  in  coftee,  I  examined. the  phenomena  that  took 
place,  whilst  this  berry  was  burning  in  the  open  air. 

At  first  the  coffee  increased  in  bulk  while  imbibing  the 
heat,  it  crackled  and  became  of  a  fawn  colour ;  the  pel- 
licle that  envelopes  the  berry  (and  which  is  called  arille) 
was  detached,  and  as  it  is  Very  thin  and  light  it  flies  off 
with  the  slightest  agitation.  The  coffee  then  had  a  very 
pleasant  aromatic  smelly  which  increased,  atid  the  berry 
smoaked  and  became  browner  ;  the  smell  then  changed ^ 
and  appeared  to  be  slightly  empyreumatic.  Thecoffti^e. 
exuded,  and  became  oily  on  the  surface  *,  it  ceased  tQ 

♦  M.  Parmeniier  wrap|)ed  some  roasted  coffee  in  a  state  of  exudation 
in  some  filteriug  paper ;  this  paper  imbibed  iHe  oil  and  remained  greasy 
and  transparent  for  more  than  a  year,  from  which  we  may  infer  that  a 
hi  oil  exists  in  the  grain.  Icould  not  however  obtain  it  isolated,  either 
by  pressure,  by  ebullition,  or  by  caustic  allialies. 

smoke, 
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siftoke,  and  if  the  action  of  the  heat  was  continued  it  l)e« 
came  carbonized. 

The  interval  that  separates  the  instant  when  the  qofiee 
becomes  coloured  from  that  in  which  it  becomes  car** 
bonized  is  so  short,  that  it  is  difficult  to  determine  the 
point  of  time  at  which  the  operation  should  be  termi* 
nated,  in  order  to  preserve  to  the  berry  its  most  agreeable 
properties ;  but,  to  come  as  near  as  pqssible  to  this  pointy 
so  important  to  be  known,  I  have  noticed  in  roasting 
it  three  distinct  periods ;  first,  when  the  berry  loses  its 
natural  colour,  and  takes  that  of  dried  almonds  or  bread 
raspings ;  secondly,  when  it  assumes  the  reddish  brown  co* 
lour  of  the  Indian  chesnut ;  and  thirdly,  when  it  becomes 
almost  black,  but  is  not  quite  carbonized. 

I  took  six  ounces  of  Martinique  coffee,  and  divided  it 
into  three  parts,  whieh  I  roasted  separately ;  and  each 
part  took  one  of  the  three  preceding  appearances. 

The  two  ounces  that  were  slightly  roasted,  and  which 
were  the  colour  of  dried  almonds,  lost  two  drams  on  the 
fire.     I  marked  this  proof  No  i . 

The  two  ounces  roasted  till  they  took  a  chesnut  colour 
lost  three  drams  during  the  operation.  J  marked  this  por- 
tion Nq  2. 

The  two  ouncejj  roasted  till  they  were  black  lost  three 
drams  48  grains.     I  marked  this  No  3. 

No  1  passed  with  difficulty  through  the  mill  *  when  iri- 
fusedcold;  the  infusion  contained  tannin,  and  precipitated 
the  solution  of  gelatine.    Its  taste  was  very  aromatic  t# 

it$ 

*  M.  Cadet  dcVaux,  my  uncle,  has  observed  that  to  grind  coffee  b 
not  the  best  method  of  preparing  it ;  and  that  the  grain  when  pounded 
in  a  mortar  preserves  more  of  the  aroma  than  that  whieh  has  beea 
passed  through  a  mill. 

t  The  desire  to  retain  the  aromatic  flavour  which  a  strong  heat  dis* 
sipates,  has  given  rise  to  two  processes,  which  are  not  without  effect, 
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its  liaVdur  like  almonds  ;  it  was  not  at  all  bittei*,  aiid  tbM 
raw  smeli  was  very  decided.  When  infused  warm^  its  aro-t 
fiiatic  taste  was  the  same ;  its  flavour  reminded  me  of  al- 
fiiond  cake ;  it  had  no  bitteirness^  and  the  rawness  was  less 
sensible. 

No.  2  was  more  easy  to  grind ;  when  infwsed  cold  k 
ftirnished  test  tantiin,    its    aroiiiasie  taste    was  weaker, 
.iugar'y ;  it  had  no  bitterness  nor  rawness.     The  warm: 
infusion  presented  neither  mere  6avour  nor  niore  aroma. 

No  3  was  very  easily  ground.  Infused  cold,  it  had 
Very  little  aroma,  its  flatvoiir  was  enlpyreumatic  and  rather' 
bitter ;  it  formed  a  precipitate  scarcely  sensible  with  thei 
solution  of  gelatine.  The  warm  inftision  5tus  more  bitter^ 
tnore  empyreumatic,  and  the  aroma  was  more  distinct. 

All  these  infusions  contained  a  portion  t>f  mucilage  and 
ffallic  acid,  but  tannin  in  an  inverse  progression  ;  for  the 
proportions  of  gum  and  acid  augmented  is  long  as  the  ac- 
tion of  the  heat  was  continued,  whild  that  of  the  tanniil 
diminished. 

M.  fiotiillof]  Lagrange,  in  an  excellent  memoir  on  gait 
tints,  has  already  considered  the  gallic  acid  as  a  mo- 
dification of  tannin^  and  his  experiitients  serve  to  confirm 
liis  opinion. 

^he  first,  which  is  used  in  India,  and  among  some  of  the  French,  coO' 
lists  in  putting  a  little  fresh  butter  into  the  roasting  cylinder  upon  the 
toffee  when  it  begins  to  change  its  colour ;  it  mast  not  be  more  than 
just  enough  to  make  the  surface  of  the  grain  shine  a  little^  The  butter 
-  retains  a  part  of  the  essetitial  oil  that  would  otherwise  evaporate.  This 
method  is  not  a  bad  otie ;  but  it  sometimes  gives  a  priicular  flavour  to 
the  cofiee>  which  is  not  to  every  one's  tasie.  The  second  process  consists 
iti  spfeadiag  the  roasted  coffee  while  yet  warm  and  moist  upon  a  white 
^pef,  and  sprinkling  a  litile  sugar  over  it ;  the  sugar  absorbs  the  oil  of 
the  cdffee,  and  retains  its  aroma.  This  method  does  not  appear  to  me  to 
maka  lh«  cplfi^  pleasanter,  and  it  renders  uacertain  what  quantity  of 
•ugat  ftkottU  be  put  into  a  cup  of  coSee. 

Coffee 


Digitized  by 


Google 


Memoir  on  Coffee, 
fee  roasted. 


As  liie  immediate  principles  of  coffee  are  not  eqaalfy^ 
$oltd^le  or  volatiie,  it  was  nocessary  to  examine  compara* 
tireij  both  the  cold  and  warm  infusions  of  the  three  softa 
of  coffee,  and  their  decoctions  likewise. 

Ivfusei  with  cold  Water. 
I  poqred  eight  ounces  of  distilled  water  upon  one  ounce 
of  coffee  roasted  and  ground.  I  left  it  to  infuse  for  two 
hours,  and  then  filtered  it.  The  infusion  was  of  a  fine 
brown,  very  clear,^it  did  not  redden  paper,  became  black 
by  sulphate  of  iroa,  and  precipitated  slightly  a  solution  of 
gelatine.  Alcohol  separated  a  little  mucilage  from  it,  and 
jgave  to  the  infusJon  the  smell  of  Geneva.  Moka,  Bour- 
bon^  and  Mart|oiqi|e  ooffee  presented  the  same  characters. 

Warm  Infusion. 

I  infused,  fi>r  a  quarter  of  an  hour,  an  ounce  of  coffee 
roasted  and  ground  in  eight  ounces  of  water  at  70  de* 
jgrees  of  heat ;  this  infusion  did  not  redden  turnsol,  it  did 
not  precipitate  the  solution  of  gelatine,  and  with  sulphate 
^f  iron  it  formed  ink.  Alcohol  separated  more  gum  than 
^om  the  cold  infiision.  The  three  kinds  of  coffee  exhi- 
bited the  s^me  appearances  in  these  experiments. 

Decoction, 

I  boiled  two  ounces  of  ground  coffee  in  a  pound  of 
water  ;  and  kept  it  boiling  for  two  hours.  The  decoction 
had  a  sd[iell  infinitely  less  pleasant  and  less  aromatic  than 
the  infusion.  It  did  not  change  the  colour  of  blue  paper, 
peither  did  it  precipitate  the  solution  of  gelatine,  and  sul- 
phate of  iron  blackened  it.  Alcohol  separated  much 
more  mucilage  than  was  found  in  the  infusfions,  observing 
jlie  same  proportion.  The  three  kinds  of  coffee  gave  the 
same  result^, 
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If  a  decoction  of  filtered  and  limpid  coffee  be  boiled  for 
a  long  time  in  contact  with  the  air,  it  becomes  turbid 
and  deposits  a  black  powder,  which  has  been  sometimes 
t^ken  for  resin,  but  it  is  only  extractive  matter  very  much 
oxygenized. 

If  medical  men  were  to  examine  more  particularly  the 
effects  of  the  atmospheric  air  on  vegetable  decoctions, 
they  might  throw  some  light  on  the  properties,  more  or 
kss  powerful,  of  certain  medicaments. 

Extract  of^offee^ 

.  The  decoction  of  coffee  filtered  and  e*raporated  to  the 
consistence  of  extract,  has  not  the  aromatic  smell  of  the 
infusion.;  its  flavour  is  bitter.  He^.ted  with  alcohol^ 
this  extract  colours  the  liquor  by  its  extractive  pos^tter, 
but  this  tincture  is  not  precipitated  by  water. 

Hence  we  must  conclude  that  the  decoction  of  coffee, 
which  has  been  filtered  or  suffered  to  rest  till  it'becomes 
clear,  contains  no  resin. 

Alcoholic  Tincture  of  roasted  Coffee. 

Hoasted  coffee  digested  in  Alcohol,  gives  a.  deeply-.co- 
loured  tincture,  from  which  water  precipitates  a  greater 
quantity  of  resin  than  dry  or  raw  coffee.  In  the  latter 
the  resinous  matter  is  white;  in  the  tincture  of  burnt  coffee 
it  is  fawn  colour. 

Observations. 

The  result  of  these  experiments  is,  that  roasting  coffeo 
developes  its  odoriferous  and  resinous  principles,  and  forms, 
tannin  which  is  only  soluble  in  cold  water  ;  a  very  singu-5 
lar  phenomenon.  Gallic  acid  is  manifested  in  coffee  at 
every  degree  of  temperature  of  the  water  that  is  used  as 
a  dissolvent.  The  gum  and  the  colouring  extractive 
matter  are  more  plentiful  in  the  decoctions  than  in  the  in- 
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itusidns ;  but  the  aromatic  principle  is  more  sensible  and 
pleasant  in  the  latter. 

RoaHed  Coffeey  distilkd. 

I  distilled  several  litres  of  water  ^ipoii  some  roasted 
coffee ;  this  water  became  charged  with  the  aroma  of  cof^ 
fee,  and  carried  with  it  a  few  drops  of  concrete  essential 
•oil,  like  that  obtained  by  thci  distillation  of  dry  cofiee. 
The  re-actives  have  not  demonstrated,  in  this  water,  the 
presence  of  any  substance  in  solution. 

Infiidms  and  Decoctions  compartd* 

To  know  thd  different  degrees  of  solubility  of  the  piriri- 
ciples  df  coffee,  it  I'dmained  to  submit  thd  same  roasted 
powder  to  the  successive  action  of  infusioii  and  decoction. 
For  this  piirposC.  I  placed  two  ounceik  of  coffee  in  a  filter ; 
I  passed  cold  water  thfough  it,  till  the  re-actives  ceased  to 
indicate  the  presence  of  any  matter  in  solutibft.  It  re- 
quires sixty^eight  ounces  of  dbld  water  to  deprive  this 
coffee  of  all  its  soluble  matter^  I  divided  this  wstef  into 
seventeen  portions,  of  4  ounces  each,  as  soon  as  it  had 
passed  through  the  filter.  These  seventeen  portions  all 
of  them  contained  gallic  acid,  in  proportion  to  their  or-* 
der ;  the  four  first  contained  gum,  and  the  first  only  pre- 
cipitated a  solution  df  glue^  which  announced  the  pre- 
sence of  tannin. 

.  The  coffee  on  the  filter  wis  dried  in  a  stove  i  1 
afterwards  poured  upon  it  eight  ounces  of  water  at  75  de« 
grees  of  heat ;  the  odour  of  this  second  iiifusion  was 
agreeable,  but  weaker  than  that  of  coffee  prepared  for 
the  table ;  when  examined  by  re-actives,  it  furnishes  a 
little  mucilage  and  diuch  gallic  neid^  I  found  neither 
tannin  nor  resin  in  it.  ; 

Vol..  Xi— ^xwND  Simsst  I  1  took 
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I  took  tbe  s^Qje  powder  of  coflbe  already  Avashed  ia 
cold,  and  infused  in  warm  water,  and  boiled  it  in  six 
ounces  of  water  till  reduced  to  four.  This  decoction  con*- 
tained  much  gum  and  galli^e  acid^,  a  little  aroma,  and  ex- 
hibited no  signs  of  tannin  or  resin  by  the  re-actives. 

^  Obscrvatiom. 

These  experimeRts  prore  that  cold  watsr  deprives 
iK>a8ted  ooffee  of  a  little  of  the  tannin  that  if  contains,  of 
apart  of  its  extractive  matter,  of  a  great  deal  of  its  aroma  y 
but  that  it  takes  up  bnt  a  small  portion  of  its  gum  and  of 
its  gallic  acid.  We  see  that  the  warm  infusion  is  already 
more  charged  with  these  two  last  principles,  but  that  its 
aroma  ip  weaker*  Ip  short,  we  jp^y  perceive  that  conti- 
nued decoction  dissipates  a  great  portion  of  the  aromatic 
odi^ur,  and  the  water  becomes  highly  charged  with  gupi 
and  galliq  acid.  If  resin  be  found  in  it,  it  is  only. in  a. 
s^te  of  suspensions  It  disturbs  the  transparency  of  the- 
liquor,  and  precipitijites  when  left  to  rest. 

-Ashef  of  Coffee, 

Though  it  be  of  little  consequence  to  know  what  coflfee 
contains  when  reduced  to  ashes,  I  nevertheless  incinerated 
^aboot  half  a  pound;  the  ashes  were  tolerably  light  washed; 
in^  distilled  water,  tl|ey  shewed  by  analysis  but  a  little 
lifiie  and  a  very  little  pot2|$h.  I  sharpened  the  washings 
with  a  little  nitric  acid,  and  the  filtered  solution  precipi- 
tated prussiate  of  potash  in  a  fine  blue,  and  was  abun- 
dantly precipitated  by  oxalic  acid.  Barytes  made  no  al- 
teration in  it,  and  nitrate  of  silver  turned  it  white  ;  tlie 
ashes  <^  coffee,  therefore,  are  composed  of  charcoal,  £re, 
lime  anc)  muriate  of  potash.  I  thought  it  unnecestofy  to 
estimate  their  proportions, 

I  earpected  to  have  terminated  this  analysis Wre,  wheii 
M.  Parmentier  read  to  the  Society  de  Pharm^cie  a  very 
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minute  memoir  en  coffee  by  M.  PayssS,*  wliolhi^  already' 
piibKshed  se\^eral  interesHtig  Ubrks.  H  is  said  in  fbis? 
jnemoir  first  tlrnt  the  precipitate,  formed  by  mixing  a 
<lecoction  of  coffee  with  sulphate  of  iron,  is  only  solubid' 
in  nitric,  sulphuric,  phosphoric  and  oxalic  a<^ids ;  se- 
condly, that  coflfee  contains  no  galli<;:acid;  tfeirdlj^j  that  if 
contains  a  particular  acid  sui  gentviSy  which  th^  atithei^ 
calls  aclffif  of  coffee^  apd  which  he  obtained  by  following 
the  procesJj  of  M.  Chenevix,  which  consists  irt  Snaking  8 
decoction  of  tinroasted  coffee,  61tering  it^  precipitating 
it  by  muriate  of  tin,  and  decomposing  the  precipitate  by 
sulphuretted  by drqgene  gas*. 

The  authoi^ity  of  M .  Chevenix,  and  the  usual  accuracy 
of  M.  Payss6's  operations,  indttced  me  to  make  several 
•  cxperhnents,  to  be  assured  of  the  new  facts  trhich  they 
announce.  ' 

I  boiled  fof  ,i:wo  hours  two  orunces  of  Bourbon  coffee 
in  half  a  pound  of  water ;  this  decoction  presented  sucli 
jjhenomena  as  I  had  already  observed;  it  took  a  tint  of 
yellowish  green,  which  became  more  lively  by  the  sepa^ 
nation  of  a  little  albumen ;  and  oxygenated  extractive  mat- 
ter was  precipitated.  I  mixfed  a  part  of  this  decoctioti 
with  a  solutitrti  of  sulphate  of  iron,  and  obtained  a  pre- 
cipitate of  a  very  deep  bhie,  bordering  upon  black  ;  I 
redissolved  this  precipitate  in  oxygenated  muriatic  acid, 
i>oth  strong  and  weak  in  acetic  acid,  in  tartarous  acid,  in 
nitric  acid  and  ^ven  in  benzoic  acid  The  muriatic  acid 
gave  ,a  yellow  tint  *to  the  liquor,  which  returned  to  its 

*  Memoire  de  M.  Chevenix  (J.QurDal  de  BrtiseUes,  No.  7 ;  Germinal 
an  10,  etVend^maiFe  an  11  ;  page  63  el  suiv. — Annaiesde  Chiniie,  par 
Van-Mons,  Fruciidor  an  10,  No  129,  page  326).  M.  Clienevix  docs 
not  say  that  ihe  substance  which  he  obtained  by  the  cibove  process  is 
an  acid*  but  that  ills  a  ndw  product,  the  nature  of  which  he  has  not 
ikterifiitned. 

I  2  trans-" 
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tcansparoQcy^  depositing  a  precipitate,  tolerably  heavy, 
0^  oxygenated  extractive  matter.  This  deposit,  when  re? 
4issolve4  by  ^mmpnia,  g^ve  tq  the  liquor  a  fine  red  brpwi^ 
colour* 

The  imm/Bdiate  p^recipitate  pf  sulphate  of  irpn,  dis^ 
solved  in  acetic  su^id,  had  the  same  characters  as  the  pre- 
<?eding,  except  the  colour,  which  was  ^  violet  bl^e ;  it  ha^ 
besides  been  r^disBK^ved  by  aninioni^.  The  other  acidn 
liave  giv^Q  nearly  the  same  precipitate  a^  the  inuriatic 
acid  \  their  actipn  has  generally  followed  the  order  qf  the 
acids. 

I  treated  in  the  same  manner  somp  precipitate  of  suIt 
phate  pf  iron,  obtained  by  gallic  aci(| ;  and  the  results  were 
pxactly  like;  the  preceding. 

I  prepipit^ted,  by  muriate  of  tin,  what  remained  of  the 
decoction  of  coffee.  This  salt  occasioned  m  the  liquor 
a  vj^ry  plentiful  depqsit.  I  washed  this  precipitate,  till 
tlje  washi|)g$  presented  no  signs  of  acidity  ;  I  afterwards 
put  this  ipetallio  compound  into  a  tubulated  flask,  and  I 
poured  into  it  a  gpqd  deal  of  distijled  water. 

I  disposed  this  apparatqs,  which  is  Woulf's,  sp  as  to  makp 
sulphuretted  hydrqgen  gas  pa^s  through  the  precipitate. 
Ffom  the  first  portions  pf  gas  that  came  over,  the  mix- 
ture acquired  a  brovrn  colour,  which  became  darker  in 
proportion  as  the  liquor  ]vas  saturated  with  sulphuretted 
hydrogen  gas.  The  precipitate  Fas  decomposed,  it 
formed  an  hydro-sqlphuret  of  tjn,  and  the  disengaged 
acid  passed  int:p  the  hqupr.  I^bis  Ijquof ,  Bltered,  was 
evaporated  by  a  mild  heat  till  it  was  reduced  to  one- 
eighth.  This  product,  qonsidered  by  M.  Paysse  as  acid 
of  coffee,  appears  to  me  to  be  nothing  more  than  gallic 
acid.  I  not  only  submitted  it  to  the  action  qf  all  the  re- 
actives,  comparatively  with  the  acid  drawn  from  gall- 
puts,  by  tl|e  u$ual  method  ;  but,  not  to  leave  any  doubt,  I 
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txeated  some  gall-uuts  by  the  same  process.  Muriate  of 
tin  in  this  proportion  fproied  a  precipitate  more  plentiful 
than  in  co$ee.  This  precipitate,  decomposed,  h'ke  the 
preceding,  by  sulphuretted  hydrogen  gas,  furnisheii  ail 
acid  of  the  same  colour,  the  san^e  flavour,  possessing' 
the  same  properties^  and  shewing  no  difference  except  ia 
the  proportions,  I  think,  therefore,  that  it  may  be  con« 
eluded,  that  no  such  thing  as  an  acid  of  coffee  exists,  bat 
(hat  coffee  ppntains  less  ga]Iic  acid  than  gall-nuts. 

It  U  possible  that  this  gallic  acid  offers,  in  i^  combina^ 
^ions  and  its  compounds,  some  slight  differences  from  the 
acid  drawn  from  the  oak  gall,  but  it  is  nevertheless  of  the 
same  nature.  It  is  well  known  that  the  immediate  ma* 
terials  of  vegetables,  though  of  the  same  species,  and 
perfectly  analogous,  are  not  strictly  identical.  Gums 
and  sugars  vary  iP  their  physical  properties  ;  yet  the  sac- 
charine substance  and  mucilage  are  the  same  thing,  che-> 
micaUy  considered  ♦. 

Proust  has  proved  that  the  tannin  obtained  from  several 
vegetables  is  in  some  respects  different ;  it  is  therefore 
possible  that  the  gallic  acid  drawn  from  coffee  may  not 
jbe  absolutely  the  same  as  that  of  gall ;  but  it  is  not  a  dis« 
finct  acid. 

]9L£CAPXTULATI0K. 

From  the  above  analysis  it  appears  to  be  demonstrated, 
that  the  coffee-berries,  or  the  coffee  of  commerce,  con-* 
tains  an  abundant  quantity  of  mucilage,  much  gallic 
acid,  a  resin,  concrete  essential  oil,  some  albumen,  and 
a  volatile  aroipati.c  principle.     To  these  principles  are 

*  The  fecula  of  potatoes  does  not  resemble  that  of  wheat,  which 
likewise  differs  from  the  fecula  of  sago,  arum,  mace,  he.  Yet  all 
chemists  affirm  that  it  is  an  amylaceous  substaace,  and  they  find  the 
same  characters. 
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.afddefd  thOie  which  are  co  be  fotxnd  in  twany  Vegetables, 
b^ch  as  lime,  potash,  catbon,  iroVi  *,  &c.  Hbasting  de- 
tnelbpes  the  soluble  principles  ;  but  it  should  be  Very  mor 
derate,  if  it  be  desired  to  preserre  the  arorma,  and  not 
to  decortiposei  the  acid,  the  guci  and  the  resin. 

^oastirtg  adds  a  new  principle,  which  is  the  tannio 
(?ri  d  tevy  smalj  quantity) ; '  the  t^old  infusion  is  very  ato- 
matic,  but  little  charged  with  *nucilage  and  gallic  acid  ; 
the  wariti  infusion*  preserves  some  aroma*,  and  the  dis*- 
sdlVed  principles  are  there  iu  such  proportions  as  to  flat- 
teri  the  taste  ;  the  decoction  has  little  aroata,  and  is 
Isttongly  cliaigcd  with  gum  and  gallic  acid  ;  even  resin  is 
fontid  in  it,  in  suspension ;  it  is  not  so  pleasant  as  the 
infusion. 

The  coffees  of  Bourbon  and  ^Martinique  have  no  sen- 
sible difiei'ertce  ;  but  the  IMoka,  as  we  havfe  already  re- 
inarked,  is  more  aromatic,  less  gumipy,  and  more  rfesin- 
ous.  It  is  probable  that  the  resin  of  coffee,  like  that  of 
most  astringent  vegetables',  has  particular  medicinal  pro- 
])erties.  As  it  cannot  be  obtained  either  by  infusion  or 
an  aqueous  decoction,  the  habitual  use  of  coffee  cannot 
instruct  us  as  to  its  action  on  the  animal  economy  ;  it 
remains  therefore  for  medical  men  to  make  such  experi- 
ments on  this  subject  as  they  may  think  hkely  to  be  use- 
ful. If  I  may  be  permitted  to  draw  from  this  analysis  a 
ievY  precepts  applicable  to  the  economical  use  of  coffee, 
I  shall  say  that  it  is  possible  to  make  excellent  coffee  with 

*  It  is  very  conimnn  for  iron  lo  be  present  in  a  vegetable,  but  it  tf 
,a  very  renmrkable  piieiiomenon  when  it  is  present  in  a  vegetable  that 
^contains  much  gallic  acid,  wiihojjt  this  acid  being  combined  with  it, 
and  giving  a  blue  or  black  colo'ir  t«  the  vegetable.  It  has  appeared  to 
nie  worihy  of  rcsc:nch  ;  and  I  have  made  comparative  analyses  of  (he 
a«hes  of  gall  uius,  v.  heiv  I  have  llkewiic  found  a  tolerable  quantity  of 
iron. 
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all  the  different  ^inds,  provided  it  be  not  adulterated. 
Amateurs  require  three  pro^perties  in  their  coffee ;  namely^ 
an  agreeable  aroma/  a  flavour  rather  austere,  a  fine  co- 
lour, and  a  certain  density  which  they  call  body  *,  To 
possess  all  these  properties,  I  jthink  it  should  be  pre* 
pared  in  the  following  manner.  First,  choose  a  coffee 
which  whep  firy  h;^  OQ  mpuldy  or  se^a  t^^ ;  Sf^y^ofid, 
divide  thj^  quantity  to  be  roasfied  into  twa  equ^l  paxU ; 
third,  p4St  thp  tirst  merely  till  it  tafces  tb^  colour  pf 
dried  almands,  and  has  lost  oae>eightb  of  it9  weight; 
fourth,  ro^st  t;he  second  part  till  it  is  pf  a  chesnijt  colour, 
and  has  Ipst  one-fifth  of  its  weight ;  fifth,  m^  fy^  two 
pai'ts  together,  and  grind  or  rather  pound  them :  sif  ,^ 
neither  burn  nor  infuse  the  coffee  but  on  the  day  in  whi«h 
.it  is  to  be  drank;  seven,  pour  upon  four  me^urps  of 
co£Gee  f  four  cups  pf  cold  w^ter,  put  this  infusipn  aside 
to  drain  \  ^ight,  pour  upon  the  same  cof&e  three  cups  of 
boiling  water,  and  mix  the  water  which  is  drained  from 
it  with  the  first,  siK  cups  of  coffee  ought  to  be  obt^iujed 
from  this;  nine,  be^t  the  coffep  hastily  jjast  before  it  is 
wanted,  and  do  not  suffer  it  to  boil ;  ten,  make  use  of  a 
vessel  of  porcelain,  earthen-ware,  or  silver,  to  infuse  it 
in  :|:.  This  process,  which  is  jitrictly  conformable  tp  tb^ 
theory,  I  have  found  from  experience  to  be  th^  PWt 
economical. 

*  Some  orientals  think  so  much  of  this  density^  that  they  rpduce 
their  coiFee  to  a  very  fine  powder>  leave  the  pulp  in  their  infusion^  and 
lake  it  thick  like  a  clear  soup. 

;f  A  measure  is  half  an  ounce.         ' 

t  The  apparatus  of  Belloy  or  Heonon,  tinmen  in  the  fioe  de  la 
l^if  V^^y  W^'^  ^  moil^b  f^(  execuiii^  ihem  in  sijver  or  pp^fcl^iv*    , 
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Memoir  on  Soman  Jtum,  compared  with  that  which  H 
manufactured  in  France.  By  Messrs.  Thimiakd  and 
RoARD.    Extracted  by  M.  Bouillon  Lagrange^ 

From  the  Annales  d^  Chimie. 

X  HE  art  of  making  alum  had  its  birth  in  the  Easf,  a(ld 
it  remained  for  a  great  number  of  years  the  excIasiVe 
property  of  a  few  towns  in  Syria :  transported  into  Eli- 
rope  in  the  fifteenth  century,  it  sooti  found  its  Way  into 
Italy,  where  that  manufactured  at  Tolfa  acquircfd  such  a 
great  reputation,  from  being  constantly  of  the  same  qua-» 
Hty,  and  for  its  purity.  But  this  art,  still  itl  its  infancy^ 
ii^proved  but  slowly ;  and  it  was  at  least  thre^  hundred 
years  after  the  above-mentioned  period  (when  chemistry 
was  sufficiently  advanced  to  discover  the  component  parts 
of  bodies)  be?fore  it  made  aijy  considerable  progress ;  then 
MargraflF,  Monnet,  Exrleben,  and  Bergman,  occupied 
themselves  with  analyses  of  such  alums  as  were  best 
known.  Bergman  in  particular  was  so  strongly  per^ 
suaded  of  the  importance  of  the  subject,  that  in  his  small 
tracts  he  has  made  it  the  silbject  of  a  very  long  disserta^ 
tion,  in  which  he  describes  with  care  every  thing  relating 
to  their  history,  preparation,  analysis,  and  purification; 
he  particularly  insists  on  the  necessity  of  separating  the 
iron  with  the  greatest  care  by  repeated  crystallisations ; 
and  he  assures  us,  that  by  this  means,  which  he  caused 
to  be  adopted  in  two  manufactories,  alum  may  be  made 
as  pure,  and  even  purer  than  the  Roman  ;  nevertheless, 
the  work  of  this  celebrated  Philosopher  contains  some 
erroneous  ideas,  which  were  reserved  to  modern  chemits 
to  rectify. 

M.  Chaptal,  who  has  enriched  our  arts  with  a  great 
number  of  applications  equally  new  and  ingenious,  was 
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the  fitst  to  discover  the  error  into  which  M.  Bergihan 
had  fallen  in  proposing  the  saturation  of  acid  leys  by- 
argil;  and  the  simultaneous  discoveries  of  Messrs.  t>e->> 
croisilles,  Chaptal,  and  VauqUelin,  on  the  action  of  pot*, 
ash  in  the  formation  of  alum,  and  on  the  diVers  combina- 
tions of  sulphuric  acid  with  alumine,  soon  left  us  nothing 
farthfer  to  desire  on  this  subject.  These  discoveries 
doubtless  occasioned  the  establishment  of  several  manu^^ 
factories  of  alum  ;  of  which  the  produce,  though  very 
like  that  of  Tolfa,  has  neither  diminished  the  high  esti^ 
mation  it  enjoys  in  all  manufactories,  nor  lowered  its 
price.  Such  philosophers  as  were  undecided  waited  with 
impatience  the  solution  of  this  important  problem,  when 
M.  Vauquelin  made  known  the  results  of  his  researches, 
in  the  analysis  of  the  Roman  alum,  compared  with  that  of 
other  alums  best  known.  He  has  proved  that  the  pro-^ 
portions  of  the  principles  which  composed  these  alums 
were  strictly  the  same,  excepting  the  trifling  difference 
of  a  few  atoms  of  sulphate  of  ammonia  and  iron,  which 
are  scarcely  appreciable  in  the  Roman  alum.  He  ter-» 
min»tes  this  interesting  analysis,  by  saying  that  if  these 
alums  are  as  different  as  the  dyers  pretend  they  at'e,  we 
have  not  the  chemical  means  of  discovering  their  cause  i 
but  that  to  him  it  seems  more  than  probable  that  the  dif^ 
ference.bas  been  exaggerated,  and  that  the  manufactured 
alums  free  from  iron  should  be  as  good  for  every  purpose 
as  the  Roman  :  that  farihermore,  to  be  assured  of  it, 
it  was  necessary  to  submit  them  to  comparative  experi- 
ments in  dyeing. 

Encouraged  by  this  work,  the  best  informed  manufac-* 
turers  improved  the  produce  of  their  manofactojries  still 
more,  and  supplied  the  trade  with  alums,  which  only  re- 
quired another  name  and  another  appearance  to  enjoy  all 
the  estimation  of  tjie  Roman  alum. 

Vot,.  X. — Second  Series.  K  But 
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3ut  they  abused  the  advantages  obtained  by  tbU  ptt* 
dilectioHi  9Md  soqn  intjcdouced  into  the  tradq  ccM^sidfyr^ 
able  quantities  of  aluiiu  from  Liege  and  Ja,ve}i%  to  wbicb 
.tbey  had  giyen  all  the  external  appearances  of^'that  of 
Xolfa ;  aiul  o^ost  of  the  manufactorers  and  dyers  vfhi^  at 
grst  had  been  deceived  by  this  resemblaince,  sought  witb 
no  les^  eagerness  the  true  Rom^ia  aluin.,  for  it  was  muck 
eiasier  to  deceive  than  to  convince  them. , 

S^ch  was  tbe  stalje  of  our  knowledge  with  respect  to 
i^^VMps,  whw  the  Society  of  Encouragemeht,  always  ani** 
mated  wi^h  tb^  desire  of  giving  our  manufacturers  a  sv^ 
periority  over  the  foreign  on.es^  thought  proper  to  pro- 
pose a  prize  for  a  method  of  giving  to  our  alums  all  the 
properties  of  the  Roman  alum.  The  Society  of  Epcpu- 
ragemient  havmg  directed  Messrs.  Tben^xd  9^0^  Roard  to 
compare  tbi^  alum  with  that  of  French  manufacture^  io 
order  to  state  the  difference  of  their  component  parts,,  or 
their  eifects  in  application  ;  after  they  bad  employed 
themselves  in  these  researches,  they  thought  it  proper  to 
submit  the  results  to  the  Institute,  and  to  lay  before  it 
the  numerous  experiments  which  they  bad  made  for  the 
purpose  of  resolving  this  question.  They  were  particur* 
larly  careful  to  procure  alums  of  French  maiiufacture  in 
the  state  in  which  they  were  delivered  for  sale  ;  and  like- 
wise, to  avoid  all  errors,  they  w^nt  themselves  in  search 
of  the  quantity  for  which  they  hid  occasion,  either  in  the 
manufactories  or  in  the  d&pbts,  and  they  haVe  always 
taken  promiscuously  a  great  variety  of  crystals  from 
among  the  quantities  that  they  found  there. 

It  was  especially  of  the  highest  importance  to  procure 
Roman  alum  unmixed  ;  and  for  that  purpose  Messrs. 
Thenard  and  Hoard  applied  to  M.  Schlumberger,  their 
colleague,  who  is  the  agent  at  Paris  for  the  proprietors 
of  Roman  alum,  and  to  whom  the  goods  are  always  con* 
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signed.  M.  Schlumberger  rery  obligingly  etid^avour^d 
to  ^atitfy  them  in  tb^ilr  enquiries;  he  not  only  caused 
several  barrels  to  be  staved,  to  enable  them  to  judge  of 
the  accidents,  the  form,  and  the  colour  of  crystals,  but 
he  likewise  had  a  great  number  opened,  from  each  of 
T^rhich  they  took  as  much  as  they  required  to  complete 
SO  kilograms.  The  pre-eminence  of  the  Roman  alum, 
especially  of  that  disseminated  in  commerce,  being  a 
subject  of  discussion  between  the  chemists  and  manufac- 
turers, Messrs.  Theftard  and  Roard  thought  that  to  tei^- 
minate  it,  it  was  necessary  not  only  to  analyse  the  best- 
known  alums  -in  the  great  tvay,  compared  with  the  Hd- 
man,  but  that  it  was  particularly  necessary  to  make  very 
numerous  and  very  exact  expenments  in  dying  on  such 
woven  goods  as  are  most  in  use,  and  with  such  coloufs 
as  are  most  kn<)wn ;  and  they  thought  that  if,  after  the 
'ftccumulatioti  of  facts,  they  should  find  an  immediate  and 
nedessary  relation  between  the  results  of  the  analyses  and 
the  experiments  of  application,  between  the  principles 
contained  in  the  one  and  the  consequence  of  the  effects 
obtained  by  the  others,  that  all  the  difficulties  wofild  be 
removed,  all  doubts  dispelled,  and  that  the  theory, 
united  with  the  practice,  would  conduct  them  to  a  com* 
plete  solution  of  the  question. 

The  French  alums  which  they  compared  with  the  Ro- 
man were  those  of  Bouvier,  l.iege,  Javelle,  and  Cu- 
raudau. 

Before  they  compared  the  effects  of  these  different 
alums  in  dying,  the  first  care  of  Messrs.  Thenard  and 
'  Roard  was  to  submit  them  to  all  the  analytical  experi- 
ments already  made  by  the  before-mentioned  chemists : 
they  likewise  determined  at  onoe  the  proportions  of  acid, 
aluraine,  potash,  and  water ;  and  they  recognized  what 
Messrs.  Bergman,  Vauquelin,  and  Chaptal,  had  alresady 
•  K  2  *     announced, 
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'  announced,  the  dangerous  influence  of  iron'.  Their  ext 
periments  in  this  ivay  compose  the  first  part  of  their 
memoir. 


FIRST  PART  OF  THE  ANALYSIS  OF  ALUMS.. 

First  Expeinment. 

* 

To  determine  the  proportions  of  sulphuric  acid,  they 
dissolved  in  sixteen  litres  of  water  489  grains  of  the 
above-mentioned  alums,  entirely  deprived  of  the  pow;* 
der  which  covers  the  surface  of  some  of  them  *• 

Into  all  the  solutions  of  these  alums,  when  completely 
clear,  they  poured  muriate  of  barytes  unto  a  perfect  sa- 
turation, and  even  to  a  slight  excess,  in  order  to  be  cer* 
tain  that  all  the  sulphuric  acid  was  precipitated.  Each 
of  these  solutions  took  precisely  the  same  weight  of  mu- 
riate of  barytes.  The  precipitates  were  washed  in  90 
litres  of  water;  and  when  that  of  the  last  washing  wa3 
only  slightlj'  troubled  by  nitrate  of  silver,  as  well  as  the 
water  employed  for  this  purpose,  they  collected  them 
with  the  greatest  care. 

Dried  and  calcined  at  a  red  heat  during  an  hour,  the 
weight  of  the  sulphates  of  barytes  were, 

Alum  of  Rome,  No.  1 ,      -  •  •  489"  42 

Alum  of  Bouvier,  No.  2,   -  •  -  490  70 

Alum  of  Liege,  No.  3,       -  -  -  490  27 

Alum  of  Javelle,  No.  4,    -  -  -  490  27 

Alum  of  Curaudau,  No.  5,  -^  -  488  23 

Mean  term      -    -    ,    ^    ^  -  .  439  63 

•  The  anal3r8is  of  the  rosy  powder  of  the  Roman  alum  yielded  *a 
saturated  sulphate  of  aluoi'me  and  qf  potofh^  sooie  silex  and  oxyd  of 
iron. 

Messrs. 
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Messrs.  Thenard  and  Hoard  adapted  the  proportion  of 
iS6  to  100  of  sulphuric  acid  in  tlie  sulphate  of  barytes, 
because  that  is  the  mean  between  the  results  of  the  ana- 
lysis of  this  sulphate  obtained  by  one  of  them,  and  be- 
tween those  found  by  M.  Berthollet,  after  very  careful 
experiments. 

This  determination  of  the  proportion  of  sulphuric  acid 
being  the  most  important  experiment,  they  made  it  a 
second  time  with  the  same  exactness  as  at  first,  and  they 
found  no  difference  between  the  quantities  of  sulphate  of 
barytes^  obtained  by  the  two  analyses. 

Second  Experiment. 

The  equal  quantities  of  sulphate  of  barytes  which 
Messrs.  Thenard  and  Roard  extracted  by  their  preceding 
operations,  leaving  th^m  in  no  doubt  as  to  the  propor- 
tions of  sulphuric  acid  contained  in  the  alums  which  they 
had  examined,  they  thought  it  unnecessary  to  operate 
upon  any  more  than  those  of  Rome,  Bouvier,  and  Liege, 
in  determining  the  proportions  of  the  other  principles^ 
These  alums  presented  at  once  a  manufactured  alum  and 
two  natural  alums,  of  which  one  is  the  most  in  use,  and 
the. other  is  the  most  esteemed.  489  grains  of  each  of 
these  three  alums,  well  pulverized,  were  dissolved  in  1^ 
litres  of  wafm  water,  and  decomposed  by  the  same  quan- 
tities of  ammonia,  of  wluch  th^y  were  careful  to  put  a 
very  great  excess.  The  alumine  was  washed  in  00  litres 
of  water,  and  when  that  of  the  last  washing  precipitated 
no  more  muriate  of  barytes,  they  then  collected  them, 
and  dried  them  in  a  large  silver  basin.  When  calcined 
a/id  kept  at  a  red  heat  for  an  hour,  they  weighed,  No.  l, 
Rome  60»'  92.  No.  2,  Bouvier  61"  82.  No.  3,  Liege 
.61»'  02.  Therefore  Messrs.  Thenard  and  Roard  found  in 
these  alums  exactly  the  same  quantity  of  alumine;  for 
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the  little  diderenoe  tbejr  observed  between  these  quabti. 
ties  was  not  equal  to  a  gram^  and  this  difference  is  aU 
ways  inevitable  in  sach  a  long  series  of  operations. 

Tbe  authors  of  this  memoir  took  so  much  care  to  irasli 
the  alumine,  and  not  to  take  off  the  washings  till  thede*- 
posits  were  entirely  formed  and  the  liquid  perfectly  clear^ 
that  they  could  have  no  fear  of  having  indicated  results 
that  were  too  small ;  and  they  could  not  be  too  large^ 
since  dissolved  in  nitric  acid,  the  Uqoor  did  not  make  the 
muriate  of  barytes  turbid  ;  they  were  therefore  completely 
disengaged  from  the  sulphates  which  might  have  aug-t. 
mented  the  weight. 

Third  ExperimenL 

The  60  litres  produced  by  washing  efach  of  these  alu- 
mines  were  evaporated  to  dryness  in  a  large  silver  basin ; 
and  the  products  obtained  were  boiled  for  several  bours 
with  their  weight  of  quick  lime. 

.  The  residue  was  treated  four  times  successively  with 
boiling  water,  to  take,  away  entirely  all  the  soluble  parts; 
the  different  washings  were  evaporated  to  dryness,  and  re- 
dissolved  at  several  times  in  very  small  quantities  x^  dist- 
illled water,  in  order  to  separate  entirely  the  last  portions 
of  sulphatC'of  lime. 

The  solutions  of  each  of  the  sulphates  of  potash  were 
evaporated  for  the  third  time,  and  at  last  heated  at  a  red 
heat  in  a  vessel  of  platina. 

.  The  weight  of  the  sulphates  of  potash  likewise  obtained 
was,  No.  ! ,  Rome  77*'  05.  No.  2,  Bouvier  76«'  80.  N^. 
3,  Liege  77*'  83.  These  sulphates  af}br<ied  no  precipitate 
by  oxalate  of  ammonia,  and  became  but  very  slightly 
turbid  by  nitrate  of  silver ;  they  contained  a  little  alkali 
ill  excess,  but  in  so  smalt  a  quantity  that  a  few  grains  of 
sulphuric  acid- were  sufficient  to  saturate  it. 

Messrs. 
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'  Messrs.  Thenwd  and  Board  treated  these  sulphates  thoil 
hj  Vune,  in  preferefice  to  calcination  ;  for  they  were  as- 
sured that  in  caicimng  tbem,  they  should  only  obtain  an 
acid  sulphate  of  potosb,  a  part  of  which  is  almost  always 
volatilised. 

This  analysis  of  sulphate  of  potash,  repeated  several 
times  successively,  constantly  offered  the  same  results, 
and  demonstrated  that  100  parts  of  this  salt  is  composed  of. 

Sulphuric  acid,  36,40.     Pots^sb,  65,60. 
Fourth  Experiment* 

Being  desirous  of  ascertaining  whether  the  alums  which 
they  bad  analysed  contained  any  ammonia,  they  treated 
them  with  caustfc  potash  and  lime  ;  ajid  as  they  obtained 
nothing  by  this  method,  they  heated  them  strongly  in  a 
retort  with  their  weight  of  quick  lime  in  powder ;  but 
they  could  not  discover  the  slightest  trace  of  it.  Indeed, 
say  the  authors  of  this  memoir,  we  should  have  been 
much  more  astonished  to  have  found  this  substance,  which 
we  were  pretty  certain  could  not  be  one  of  the  consti- 
tuent parts  of  the  manufactured  alums  submitted  to  our 
essays.  As  to  the  natural  alum  of  Liege  and  Rome,  when 
they  do  not  add  urine  for  their  formation,  it  necessarily 
follows  that  ammonia  exists  in  the  ore,  and  the  heat  to 
which  they  subjected  it  was  sufficient  to  disengage  it  en- 
(irelj. 

However,  we  must  own  that  it  is  still  possible  to  find 
alumv  containing  ammonia,  but  they  must  be  extremely 
rare;  for  the  method  of  saturating  the  aluminous  solutions 
by  urine  has  been  but  little  known  "and  used,  because  it 
is  generally  believed  that  this  alkalilnjures  the  beauty  of 
the  dyes. 

Fifth  Experiment. 
The  presetice  of  iron  in  alum  had  been  demonstrated 
almost  to  a  certainty  by  the  analysis  of  Monnet,  Berg- 
man^ 
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man,  of  Messrs.  Chaptal,  Vauqaelin,  and  several  other 
chemists  who  all  regarded  alums,  even  that  of  Rome, 
as  salts  perfectly  identical,  but  that  tbeur  properties  might 
be  affected  by  some  foreign  Substances,  and  especially 
by  sulphate  of  iron. 

'    To  appreciate  its  influence,  it  was  necessary  to  asder^ 
tain  the  quantity  that  the  alums  were  capable  of  con^- 
taining ;  but  the  analytical  means  not  being  sufficiently 
exact   for  this  purpose,  Messrs*   Thenard    and   Roard 
availed  themselves  of  synthesis.  They  took  some  alum  fr^e 
from  iron,  to  whicK  they  added  successively,  after  having 
dissolved  it,  from  tot  to  ^^Vir  of  sulphate  of  iron,  and 
they  afterwards  compared  the  precipitates  which  were 
formed  with  prussiatc  of  potash  in  each  of  these  solutions, 
more  or  less  ferruginous,  to  those  which  it  formed  with 
the  solutions  of  the  five  alums. 

They  found,  by  this  method,  that  the  alum   of  Liege 
contained  at  most -it^tt  of  sulphate  of  iron,  that  of  JavelljS 
alittleless,  those  of  Bouvier  and  of  Carraudau,  Tzinr  ^ 
•jn^y  and  that  the  quantity  contained  in  the  Roman  alum 
scarcely  rose  to  -ny<y7y 

From  all  these  experiments,  the  result  was  that  the 
alums  of  Rome,  Bouvier,  Liege,  Javelle  and  Curaudau 
^contained  strictly  the  same  quantities  of  sulphuric  a.cid, 
of  alumine,  potash  and  water,  and  that  they  only  differ 
by-  some  thousandths  in  the  quantity  of  sulphate  of  iron 
they  contain  ;  and  that  a  hundred  parts  are  formed  of 
Sulphuric  acid,     -    -     -     -    -   26,04 

Alumine,     -------   12,53 

Potash,  --..--^.  10,02 
Water,  ..--.-'-.  51,41 


Total      100,00 


SECOND 
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SECOND  PART, 

tlxperniicKis  in  Dyeing. 

If aring  given  in  the  first  part  of  their  meinoir  all  the 
results  of  their  analyses,  'Messrs.  Thenard  and  Board  ex- 
press themselves  as  follows  at  the  commencemeht  of  the 
^<;oDd  part,  which  comprises  all  their  experiments  in 
dyeing.  This  part  appearing  to  us  not  to  adKnit  of  %Xk 
0xtra<;t,  we  thought  it  best  to  give  it  entire* 

Being  convinced,  say  the  authors,  by  the  preceding 
experiments,  that  the  alums  of  which  we  have  beea 
fip^akiog  are  formed  of  the  same  quantities  of  sulphuric 
Acid  of  alumiqe,  potash  ^n4  water,  {^nd  that  they  may 
be  considerecl  to  a  ce)tl^in  degree  as  identical,  since  neither 
on4^  t|Qr  the  other  differ  more  than  totv  ^^  sulphate  of 
ifpn,  we  should  begin  by  f»certaining  whether  they  really 
liave  sqph  dif&rent.effecls  in  dyeing  as  are  generally  attri- 
%Utpd  to  them.  Desirous  of  preserving  iu  this  second 
part  of  our  work  the  same  precision  as  in  the  first,  we 
have  sought  to  reinQve  all  uncertainties*  that  presented 
tbemselveSi  whether  they  occurred  ia  the  mixing  of  the 
polquf ing  9ubstiiQce«s,  whetl^er  iron^  the  .Vfiriatigps  ocpa- 
sipned  by  the  time,  or  l^y  tl^e  vessels  appropriated  to  the 
application  of  the  ipordants,  whether  from  the  unequal 
(^[uantities  of  liQuicfy  or  the  greater  or  less  de^ee  of  Xeax- 
peratufe  in  (be  colouring  ves.sels. 

As  we  wished  tp  observe  witl^  the  greatest  care  all 
the  effects  ths^t  could  possibly  occur  in  the  course  of  our 
experiments,  we  have  made  the  greatest  part  pf  thein 
ourselves,  and  all  the  rest  have  been  executed  under  our 
inspection  in  our  own  dj'eing  apparatMs. 

We  have  not  offered  to  the  Institute  the  results  pf  morp 
than  five  hundred  experiments  in  dyeing  th^t  we  have 
.    Vot.  X.--S£coKD  §£ai£s.  ^  nrSe 
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made,  and  of  whicl^  the  greatest  part  have  merely  sendee} 
just  to  clear  our  way,  or  to  con^m  facts  with  whiph  we 
were  already  acquainted.  All  those-  which  we  have  sup^ 
pressed  would  have  added  nothing  to.the  multiplied  proofi 
|bat  we  l^av|5  collected  under  qur  eyes. .  .      .  t 

AH  thas^  researpbes  were  nmde  at  ^b^  dyc^ing  wor]is  at 
Gobelins ;  we  cppid  npt  cboose  an  apparatus  more  cqn«- 
^yenient*  an<J  which  presented  more  advantage's  ;  for  the 
continual  works  parried  on  there,  which  are  destined  to 
jupply  the  three  Jnjperial  manufactures  e/)abled  us  to 
^akp  very  numerous  and  various  experiments,  without 
interrupting  tbein,  which  ^^  could  not  have  executedl 
elsevl^ere,  expept  aj  a  consicjerable  expense;  there  we 
found  every  convenience  that  was  requisite  for  our  P".r- 
.pose,  and  we  bad  besides  tbe  assistance  of  an  experienced 
ijver  in  M.  Bloudeau,  the  chief  manager  of  the  works,  who 
adds  tp  a  great  skill  in  polour§  tlie  know|e<Jge  of  a  ver^ 
i^xtensive  practice. 

First  Article. 

Comparison  qf  the  Efiicts .  prt^iiced  In/  Ih^ing  wUh  tjttii 
AhmsqfRoniej  Bouoicr,  Liege ^  Javtl^e  and  Curaudnu. 

The  first  subjects  that  we  employed,  ini  operating  uppi^ 
these  five  alums,  M'ere  wool,  silk,  thread,  and  cotjon  ; 
"we  applied  to  each  of  them,  according  to  their  natures, 
all  the  preliminary  preparations  adopted  in  the  most  noted 
dyeing  works.  Knowing  the  great  use  made  of  calicoes 
|pr  ^he  fabrication  of  printed  or  coloured  cloths,  amj 
that  the  Roman  alum  is  used  exclusively  for  all  the  deli- 
cate colours,  we  were  dqsirous  of  making  some  applica- 
tions that  would  enable  us  to  decide  on  this  subject.  We 
therefore  had  recourse  to  'M.  Davilliers,  who  very  oblig- 
ingly made  comparative  trials,   in  his  manufactory  at 

Wesser- 
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Wesserlingucsj  o^  thJ^  fiVe  alotns,  ^'liicfe  had  been  sub- 
iiiitted  to  dur  ieixperimetitSi  The  isampleb  ntliich  be  re* 
mitted  to  us  coincided  very  weU  wkb-n^etinrfisults;  but, 
as  yery.plai|{^ble  obje^tloiis  might  bedaadeto  tibe.un«wal 
applicatibii  d1^  the  mordants^  we  sought  to  anticipate  them 
by  adopting  yet  another  method,  that  df  dy^d  cloths. 

Sf.  Berthollfifi  Vbfesdr^i  Whd:ha«'alreadj^beiwocc«i}*ied 
Wttb  iiic^i;:  bcftfa  ift  tbeWienb^and  lis  applida^hais^  tsi- 
peciaiby  ni  lUbsief  ivhieii  tektd  tq^tdcmredi  dolbs,  irhiGb 
be  haii^tudied  wUk  liiucti  <5ate  on  tfae^  beadiiFubananitfiDe^ 
terry  tif^3'ociyi'i^«&  very  willing  to  coime  atid'^*tTui  ki 
this  very4itit)oftai1i;  part  (if  our  ttbl^V^aHd  td^  absUt  Xld  ki 
all  oiirreseacrbW  on  this  subject  i'  '  '  »•  >  \'*''  t  \ 
Each  6i  the  eipenftieriti  which  coni|ios6  th'»  article 
^vei'e  tbade  mth  '^he  aiiitasof  Rdniki,  BofaVier/  Javelleand 
Curaudau; 

'    '  '  "        '     mbttefis:         :  . 

1st  Exjpeiriment,  the  yellow  woJtJ;  ^   •  -       "■  I 

2d  L-iiL.  tt)fcbihe2d; 

-  •    •  3d  *■    .' ■■  \A-r  Jg>»di(er.     ,    .   *  ♦,     . 

'  V.  4th  •';■'  Mi...,  \  ■   ;iceyia^^..  \^  .;. 

5th  -^  '    ■'■  ■        orseille:  ,.      ..     , 

^    -;i  •/:  ::-\    .;.  ••    m^d.'   '.•^..,^  .,:...jr 
J' J    t^'Eirpertmeat^.yeUovV  of  w,Oadf  t  n.  i  >-  .  -» 

,  Cftl^  Experiment j  ydlow  of  woad,  "'   •  i 

gth T madder. 

^ ,  .  SM:h .- r r—  sumac. 

"'-'•■■  »  ' .  *'-  '.'■*.'<• 

•   '-*'  '-'  '  ■'  Calicoes.  .     ,.^     ....     , 

loth  E^peHoieiit,  ydlow  of  weld; 

**  •      tith  •■  '  •'    .■ madden  i  *" 

*"    \tA    ■'  auqMC.- 
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iStfafkperiment^  woad. 
14th  ■'  ■ ■■">    crimson* 

Jfith  xeith  the  Acetates  proceeding  from  thefiit  Alum* 
14th  Experiment)  wdad* 

.'   We  aee  by  these  experiiMnU  that  the  ahuns  of  Rome^ 

JSouvter,  Liege,  Javelle  and  Cui^audau,   geDeral\y;:  a^t 

in  the  same. manner  upon  woollens;  that: the  effect  is 

somethtBg  diflbrent  upon  ootton ;  and  that  they  produce 

.  a  great  difference  in  silk*    Therefore,  these  aluto» ^ntain 

/exactly  the  ^ame  proportions  of  the  same  principles ;  and 

that  they  do  not  vary  in  more  than  ^vvv  of  sulphate  of 

.iron :  we  .are  thcirefore  forced  to  conclude  that  the  diffe- 

.  rences  which  we  I)ave  rdated  must  be  i^ttributed  to  thit 

T^  of  sulphate  of  iron. 

The  following  are  the  experiments  we  have  made  to 
prove  this  fact. 

S£COND  AUTICLS* 

The  Alums  of  JRome^  Bwoierj  Liege ,  JaveQe  und  Cn* 
raudaUf  in  their  ordinmy  itate^  compared mA^ht^sqime 
Alums  when  furled. 

Having  deprived  these  five  alums  of  all  the  iron  that 
existed  in  them,  we  made^tpiiparative  els|ieriments  on 
thtsoky  thus  purified^  with  tbat  of  Rome  and  those  of 
French  manufacture. 

Weat^rst  made  use  of  pru»ii|ite  of  potash  to  precipi- 
tate the  iron ;  but,  as  this  method>rar  tediOiiinai4flayBn« 
sive^  we  substituted  the  more  simple  and  welUcuown  pro« 
cess  of  dissolving  alums  by  boiling  water,  and  of  wasbii^ 
the  pulverifbmied  crystals  with  cold  water. 

By  this  means  we  separated  ^H  the  sulphate  of  iron 
from  the  most  impure  alum,  on  which  then^the  proisiate 
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Memoir  an  Urnnan  4hm* ,  ti 

^»        ••  ••»  \    ^»     ...•'**'■  ■  * 

^f  potash  had  no  sensible  cfFect,  Qven  w^en  it  faad  been 
exposed  to  the  air  fpr  several  days.  But  so  perfect  a  pi»-' 
tificaliott  would  be  entirely  useless  hi  the  arts."  "    ' 

16th  Experiment^  yijllow  tffwoftd^  : 
17th  — —         ■■  cochineaL 
l8tH         ■■:».  '      tEk^ddm.: 
ISth  -! — ;^  ^ern^es.  ... 

.    Thread.  .    . 

20th  Experiment,  wQad« 

Spun  CoMn, 
21  si  Experiment,  woad. 

22d  '-"  ■      madder. 

153d  ■        — '' —  sumac.  '    •' 

Calicoes,  .    '     .     '  ' 

24th  Experiment,  woad,  ,. 

25th^—- ^ — '- madder. 

26th       '     ■  sumac.         ' 

,           .    .      .         Siiks^ 
2^th'  Experiment,  woad. 
<2g^th        '     '     ■    ■  cochineal. 
29th— ' — fustet. 

Upon  woiad  and  cochineal,  which  are  the  two  colouring 
substances  on  which  sulphate,  of  iron  ba^  the  most  effUst^ 
the  purified  alcrms  produced  colours  more  brilliant  iiJqd 
rather  more  clear,  while  those  of  the  usual  alums  were  all 
more  dull  and  very  sensibly  of  a  deeper  tinge. 

This  slight  augmentation  in  the  intensity  of  th^  colour 
proceeds  only  from  the  small  quantity  of  iron  which  is 
found  in  our  ordinary  alums;  To  be  assured  of  this,  we 
added  to  our  pure  Liege  alum,  contaiDiti^  no  sulphate  of 
iron,  some  portions  of  this  substance  that  were  scarcely 

appre^ijLble^ 
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appreciaUe^  afterward  more  arid  lidte  liy  degree's ;  ariif 
in  tlius  returning  to  ity  all  that  it  had  lost  by  the  purifica« 
tioii  we  tradsformeld  into  me  alunis  of  Btdme*,  Bouvier^ 
Curaudau  and  Javelle,  Ayceessiveiy  ;  and  at  last  we  re« 
turned  it  %o  its '<ki^vitk  staU^ o£  Liegct  ni^; .i. 

..  •.   '  "■>:k  j   -    •       •        —      '     \ 

TiatJb>ARTiGLB«      -   : 

Qnnpirison  of  the  Alums  of  Romcy  BouvieVy  Liege,  JaveUe 
and  Curaudau,  in  the  ordinary  State,  with  the  iqme 
JluTns,  after  the  Aduitfon  of  increasing  Proportions  of 
Sulphate  of  Iron. 

We  were  satisfied  that  the  slight  variations  prdducecl 
by  these  different  alunis  indy^ting,  were  owing  to  the'  dif- 
ferent and  scarcely  appreciable  quantities  of  sulphate  of 
ii'on  which  they  contained  \  but,  to  remove  at  once  all  the 
doubts  that  might  still  be  started  on  this  subject,  we  con- 
firnidd  by  synthesis  all  the  facts  which  the' analysis  pre- 
sented to  us. 

Woollen,   thread    and   cbtton  were  alunied  iri  purd 

alums,   and  in  the  samb  alums  to  wlilch  bad  been  added 

TBTTj  iTTj  -TTJ  Tr>*4j'  T?  ^^'  ^^^ir  Welgtlt  of  isulphate  of 

iron,  and  with  this  Sulphate  ptireT  '  -  -  * 

-       The  silks  were  alsoalumed  in  the  samc.groportions  iri 

,:  Jjie  five  preceding  alunas,  and  withj  p^je  ra^uiu,  to  w^ich 

1 .  had  been  added  froipi  t^^tJ:  to  ^in  of  s^lEha(te^f  i^oof . 

WooUen.  •'  "  ' 

■:     .  -  .    ;  JOth  Experiment,  woad«    .    ,     ., 

r   i   31st  ►    dittOi 

*     ,  32d ditto. 

*  -   33d      .    p, » cochineal. 


i^tb 


■ 


.  34^h — ^ ditto. 

^35th —— .   dittos 
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S^th  Experiment,  inadder. 
3q;th— — .~  -ditto. 

38th r. —    ditto. 

40th ditto. 

4Ut'''^''''  ■ — '-^^^   tli1;tc]|. 

•424  ■ [•!'   |^r^8si9tex)fpqt|Md|i, 

Thread. 
43d  E^periqaent,  woad. 

Cotton^ 
^4th  Experiaie^,  yirpad. 
4^th  '■  iDaddejT. 

46tl?    I  ■    sur^ac. 

Calicoes, 
47th  Experioient^i  wo^^* 

^th  — — madder. 

^fft^  — — — :^ sQ^ac.  . 

saks. 

SOthExpeiimetit,  woiad.  - 

5^51   ■  ^   cocbini^ 


53d  E^p^riment,  woad. 

54th — '• —  cochineal. 

iaih— i~.  )ustet. 

*6tb  — woad. 

*Tlb— 7— ~— ^  cck:hineal. 


JP  B£  CpNCLUfED  IN  pUK  NEXT. 
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List  of  Patents/or  Ifwenii&nsl  Kt. 

(Continued  from  Vol.  JX.  Page  Wo.) 

JtioBEiLT  Vazie,  of  the  parish  of  St.  Mary^  RotfaerhitboA 
|B  tbp  9Pmty  pf  Snrrej,  Civil  £p^fie«r ;  for  improve* 
ment^  10  the  ipeasi^re^i  wA^  in  the  machinery  to  be  U3ec| 
IQ  making  biripks  and  earthen-ware,  and  A^o  improve* 
naits  iq  the  parriages  for  removing  the  said  articles^ 
PatecJ  Novijipber  g,  1806f, 

James  Roystou^  of  .Halifax,  in  the  county  of  Yprk, 
Card-maker ;  for  an  improvement  on  the  system  of  card- 
inaking,  by  a  pietho'd  of  cutting  teeth  for  carding  of 
froal  and  to^.     Dated  November  6^  1S06, 

JoHir  William  Lloyd,  late  of  Brook-street^  Gros- 
venor-square,  in  the  county  of  Middlesex,  but  now  of 
Bishop  Wearmouth,  in  the  county  of  Bqrhann,  £8<]uire  j^ 
for  anti-friction  rollers  or  wheeb  to  assist  all  sorts  9^  ^a^- 
riag^wheels.    Dated  Nqvembee  7/^  t^^* 

James  HsNCKEtL,  of  the  eity  of  London,  Merchant  • 
Ibr  certain  improvements  on  a  machine  fqr  drying  coffee 
or  barley,  or  any  other  cc^n,  graii>j  pH)#j  seed,  and 
berries.  Communicated  to  him  by  «  Cl^rtf^Q  fpreign^it 
lesiding  abroad.     Dated  November  20j  1S06« 

William  Nicholson,  of  S^oHm^wpe,  m  tb^  ^c^piOr 
of  Middlesex,  Gendeman  ;  for  Tacious  Imprctvements  ii^ 
the  application  of  st«4tP  to  useful  purposea*  and  ^  tl^Oi 
apparatus  required  to  the  same. 
Dated  November  22,  1806. 
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REPERTORY        •• ' 

OF  ^ 

ARTS,   MANUFACTURES,    • 

AND 

AGRICULTURE, 

No.  LVI.  SECOND  SERIES.  Jan.  I80l. 

Specification  of  the  Patent  granted  to  Edwarp  Heard^ 
qf  London  f  Chemist;  for  a  Discotvery  of  certain  Means 
of  obtaining  inflammable  Gas  from  Pit-Coal  in  mch  a 
State  i  that  it  may  be  bur?ied  without  producing  any  offen^ 
me  Smell.    DatedJune  12,  1806. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Kow  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  Edward  Heard  do  hereby  declare-that  my  said 
invention  is  fully  described  and  ascertained  as  follows ; 
that  is  to  say :  I  stratify  the  lime  with  the  coals  in  the 
retort  stove  or  other  close  vessel,  in  which  they  ai*e 
placed  for  operation,  or  suffer  the  gas  when  produced  to 
pass  over  lime  previously  laid  in  an  iron  or  other  tube, 
or  any  other  shaped  vessel  adapted  to  the  purpose,  and 
expose  it  to  heat.  After  the  gas  has  been  conducted 
into  a  refrigeratory,  and  all  condensible  matter  is  deposited, 
it  is  then  suffered  to  enter  W^e  conveying  tubes,  and  burh^ 
in  the  Msual  manner.  My  reason  for  employing  lime  for 
this  purpose  is,  that,  from  a  series  of  analytical  experi« 
Vol.  X. — Second  Series.   .  M  ments. 
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$2   Patent  fir  obtaining  inJtammabU  Gas  from  Pit-  Coal. 

ments,  I  have  detected  the  presence  of  sulphur  in  a  great 
variety  of  the  coak  Hvhifth  t,tt  consuoied  in  this  country^ 
and  as  I  consider  the  suffocating  offensive  smell  so  per- 
ceptible during  the  combuslDon  of  the  gas  obtained  in  the 
ordinary  way,  to  arise  from  the  products  of  that  combus- 
tion,  principally  the  Sulphureous  acid  gas  tvbidh  i^  then 
generated  ;  I  present  lime  in  substance  to  the  sulphur  as 
it  is  disengaged  by  heat  from  the  coals^  and  through 
their  mutual  affinity  arrest  it  in  its  progress,  and  form  a 
sulphuret  of  lirtie  or  hydfo-*ilf/b»ret<Jepeading  on  the  cir- 
cumstances of  the  operation.  I  have  reason  to  conclude 
that  any  of  the  fixed  alkalies  or  alkaline  earths,  such  as 
barytes,  strontian,  and  other  similar  earths,  or  carbonate 
of  lime;  lyhen  exposed  to  a  degree  of  temperature  suffi- 
bient  to  driv«  off  th^  carbonic  acid  gas,  might  be  substk 
tut^d  for  lime  ;  bnt  from  economical  motiFes  as  well  as 
constant  success  I  prefer  the  agency  of  Ihne,  It  ikfust 
therefore  be  clearly  understood  that  lime  in  substance  or 
a  dry  state,  the  fixed  alkalies  or  earths  posse^iDg  alba- 
line  properties,  or  such  metals  or  their  oxyds  at  f)osses» 
^^sufficiently  strong  affinity  with  sulphur  and  sdpi^urated 
iydrogeti  as  to  answer  the  end  desired,  sudi  as  ^roii,^mai}* 
ganese,  zinc,  coppei*,  lead,  &c.  when  mixed  with  the  coal^ 
jaid  on  their  surface,  or  put  into  separate  vessels  tbrou^b 
which  the  gas  is  made  to  pass,  are  calculated  in  b  greater 
or  less  degree  to  divest  j;he  gas  of  the  cause  of  the  ^oAen- 
^ire  smell ;  but  1  distinctly  state  that  I  have  always  found 
firtie  (ff  caustic  the  better)  stratified  with  coals  aii4 
exposed  to  lieat,  the  most  economical  and  sucCfessfcil 
'process. 

In  witness  whereof,  &c. 


S^eci/kiti^n 
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Spfci/katttm  of  the  Patent  granted  (o  Rob&rt  Nbwman^ 
of  Dartmoutk^  in  the  County  of  De^Uy  ^ip  Builder i 

^oT  his  Improvement  in  the  'F\>rmy  Formation  y  and  Con* 
sifvction^  of  Skips  and  other  Vessels  of  JVar,  a^id  rf.  Ships 
mnd  other  Vessels  of  Commerce ;  and  of  Sloops^  Barges^ 
tmd  other  Vessels  any  other  ways  employ eit. 

pa,ted  September  6,  1806. 

With  a  Plate. 

X  Q  f^U  ^o  yii^vk  the$e  presents  shall  cQjpne,  Ice. 
Now  HHoWi  YE,  that  I  the  s;^i4  Robert  Newatan,  in  pyr« 
^mfif^^  of  the  inteation  of  the  said  letters  patent,  and  in 
C(yqptian«e  witi^  the  said  proviso  therein  contained,  do 
Hlir€t^y.  decWo  aa4  nc^^ik^  known  that  my  said  invention 
afsA  improvement  con^i^^  in,  and  ei^tends  to^  the  foliow^p 
ing<in«<|ef6i,  ^olJectiveljf  or  separ^ely  tak^n  ; — Firft,  ati 
i|p|]i9i^ll$^  9r  \i^\\»  po^ntainittg  two  ruddersi,  fornied  and 
wcv^ed  ip  tli^  dir^tion  of  the  sides,  in  lieu  of  one  placed 
in  the  centra  line  of  the  vesi^J,  by  whii;h  bodies  of  th<f 
gres^eft  capacity  m^y  he  governed,  guided,  or  steer^^ 
wore  and  stayed  with  greater  certainty,  easQ,  and  safety^ 
Secondly,  ir)  a  copcsvve  or  hollow  form  of  sid^  ^nd  bottom 
U14U  will  m^ka  resets  of  a  light  draught  of  wa^er  ke^p  ^ 
better  wind,  carry  more  sail,  and  roll  l^ss.  Thirdly,  i^ 
s^i  inverted  r^uction  of  capacity  toward  theste^n,.  cpm* 
nQoIy  called  the  pmq,  by  which  the  resistance  is  lessened, 
M^ithout  the  stability  or  power  of  carryiitg  sail  being  di* 
xninished  by  external  construction  ;  the  whole  pf  which 
will,  from  the  following  description  and  annexed  draw-» 
ingt,  be  readily  uifderstood  and  easily  executed. 

{.'ig&  1 , 2,  and  3  (Plate  IV.)  represent  .views  of  the  after^ 
part  of  a  Thames  barge  or  vessel  of  the  most  capacious 
form  in  general  use,  ^ith  an  ordinary  rudder  R,  fixed  in 
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the  centre  line  of  the  vessel ;  in  which  situation  it  requires 
a  magnitude  that  renders  it  both  incommodious  and  daur 
gerous,  and  even  inadequate  to  its  purpose^  without  the 
loss  of  all  that  capacity  contained  within  the  triangles 
A  C  B  fig.  1^  BAG  fig.  3,  and  B  D  C  fig;  2  ;  whereas, 
if  place4  at  B,  figs.  2  and  3,  it  might  be  reduced  to  one 
half,  and  if  removed  to  C,  fig.  2,  to  one-fourth  part  of 
its  present  dimensions  with  increased  eflfect,  its  power 
being  not  only  greater  by  projecting  into  more  active 
water,  and  meeting  the  current  in  its  undiverted  course, 
but  also  increased  by  its  relative  distance  from  the  centre 
line  A  O,  fig.  3,  of  the  vessel's  progress ;  whereas,  a 
rudder  fixed  in  the  direction  of  the  line  A  O,  fig.  2,  acts 
only  by  the  obliquity  of  its  opposing  surface  E  A,  fig.  2, 
or  when  placed  perpendicular  to  the  line  A  O,  fig.  2,  or 
direct  athwartshipS|  tends  but  to  obstruct,  not  alter  the 
course  of  the  vessef,  Aab  c  and  C,  fig.  2,  fliew  the  rud- 
ders at  those  places  with  their  proportional  reductions, 
and  exWbit  the  different  situations,  in  which  they  may 
be  fixed  for  convenience  in  particular  services. 

Fig.  3  represents  an  oblique  view  of  figis.  1  and  2,  with 
the  f udder  at  A,  fig.  2. 

Fig.  4,  represents  a  like  view  with  rudders  placed  at  B 
and  A,  figs.  2  and  3,  respectively  ;  with  the  triangle 
C  D  E,  fig.  3,  at  each  side  instead  of  the  centre. 

Fig.  5,  represents  the  same  view  with  the  rudders 
p)aced  at  C,  fig.  2  ;  the  extremity  of  the  breadth  without 
any  contraction  horizontally  or  vertically  of  the  vessel'? 
capacity. 

The  manner  of  working  a  helm  of  rfiis  description  must 
depend  much  on  the  nature,  size,  and  service  of  the 
vessel.  It  may  act  outwards  or  either  M-ay,  be  without  or 
inclosed  within  the  stern  and  side,  above  or  below  the  deck, 
^id  moved  by  one  wheel,  winch  or  other  engine  placed 

amidships 


Digitized  by 


Google 


ani  CcmiYUctum  ofShipa  of  TVar,  Kc.  $f 

umidships  or  elsewhere,  and  connected  by  chains  or  ropes 
in  the  ordinary  way  with  a  short  iron  lever  projecting 
from  each  rudder,  the  length  of  which  need  not  exceed  a 
sixth  pait  of  the  tiller  required  for  the  copimon  rudden 
In  this  manner  I  found  by  an  experiment  tried  on  a  tem- 
porary form  of  not  less  than  one  hundred  and  fifty  tons 
burthen,  constructed  by  me  for  the  purpose  about  four 
years  since,  that  a  single  man  or  boy  could  not  only  steer 
with  the  greatest  ease,  but  manage  at  the  same  time  the 
largest  s^il  of  the  vessel,  in  an  open  and  rough  sea. 

Fig.  6,  represents  the  transverse  or  thwartship  section 
of  a  vessel  whose  sides  and  bottom  are  an  inversion  of  the 
ordinary  form,  curving  outwards,  and  extending  down  * 
to  a  level  with  the  under-part  of  her  keel,  opposing  by 
their  extent  and  shape  the  greatest  resistance  to  a  lee 
course  with  less  tendency  to  roll  or  upset,  and  present- 
ing at  die  same  time  a  stronger  surface  to  the  pressure  of 
the  cargo  or  weight  within  the  ship.  Resistance  to  leeway 
may  also  be  increased,  by  ribbing  or  indenting  the  coat 
of  the  side  with  projecting  .or  binding  planks,  that  obstruct 
in  a  side  direction,  only  while  they  strengthen  the  vessel 
^nd  protect  the  caulking,  see  figs.  7, 8  and  9. 

Figs.  10,  11  and  12  represent  fig.  6.  and  two  ordinary 
forms  in  an  inclined  position,  or  that  situation  in  which 
vessels  are  most  impelled  to  leeward,  by  which  it  may  be 
seen  that  fig.  10  in  this  position  increases  its  draught  of 
water  and  consequent  resistance  to  leeway  by  the  side 
descending  from  B  to  C,  in  addition  to  its  concave  surface. 

Fig.  11,  represents  an  ordinary  form  of  burthen  thai 
neither  increases  or  decreases  its  draught  of  water  by  in- 
f[:lination,  but  loses  the  effect  of  its  keel;  and  fig.  IIL 
shews  a  common  sharp  form,  whose  draught  of  water  de- ' 
creases  from  A  to  D,  and  lessens  its  resistance  when  most 
l^equired.     It  may  also  be  seen  that,  did  their  draught  of 
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wtl^  continue  the  sanse^  fig.  IQ  wouj^df.  oioviDg  in  thq. 
dHFoetfton  from  B  tQ  A»  va^K  with  gceatqr  re^ist«^Qc«  ti^^ 
eilh^  el  the  otb^r  foroiflu 

Figs,  13,  14  and  15  etxhihit  a  v^^,  wboim  sjd^  art 
etdiier  perpendicular  at^i  paraitel  plants  or  coQQaviis  frooK 
tb«  fprQ»a$t  ^  th«  aft^rmas^  Q^^tr^oiity,  whose  horizoiUj^ 
s^iona  A  B  C  D^  fig.  14^  are  at  every  height  e?^tetriorly 
abke^  po$fie$^ng  each  the  greatest  poi^iUe  es^pansipft, 
aad.  ivbo9e  capacity  abaft  i»  interntaUly  cootracted  to  ^ 
form  resexnbUng  a.  swailow^si  tail^  by  whiioh  the  Tessel  da* 
rtvQ9  the  acceleraitiiig  impulse  from  the  closioi^  voluiue  of 
iraiter»  mthout  that  loss  of  stability  or  power  uf  carrying 
flail  inseparable  from  ejcternal  co»tra<>tion>  the  stability 
of  a  ¥es9el  not  deppndin^  oo  her  length  and  breadth  at- 
om {ftarticiiiar  pointy  but  on  tb«  aggregate  of  their  ex^. 
tension;  and  an  ordinary  vessel's  stability  is  confined 
9eariy  to  her  midships,  see  By  fig.  l€  i  fyr,  were  the  forc^ 
and  after^^parts  A  and  C>  disengaged  from  B»  they  w^idd 
be  incapable  of  mainlatning  their  position,  aa  n^ust  appeaji; 
fcom  a  view  of  fig.  |6,  the  horizontal  section  of  an  osdj^i 
nary  vessel.    The  greater  facility  loo  with  wbi^h  ihiil 
form,  fig.  Id,  must  move  to  leeward  iaalaoappareniit,.  m 
^-ell  as  its  tendency  to  pitch  and  ascend  from  want  of  ex-^ 
pansion  at  the  fore  and  aftermost  extremities*    The  feni 
of  the  bow,  fig.   14,  may  be  contracted  to  the  dotted 
linos  E  and  F,  though  I  do  not  conceive  the  angles  would 
retard  the  vessel's  progress,  the  power  acquired  by  them 
being  equal  to  the  resistance  they  would  meet.    The 
forms  which  are  here  given  are  confined  to  such  parts  of 
the  vessel  as  are  below  the  lead  water4ine,  being  limited 
^to  the  active  or  imrnQr^ved.  sub^tan*ce,   and  capable  of 
being  executed  by  ordinary  modes  of  ivorkman.ship.     The 
form  above,  or  the  upjirer  work*,   may  bo  varied  and 
fashioned  al?  disQrctiqu.     In  witness  whereof^  &c» 

Specification 


Digitized  by 


Google 


^.2. 


Fuf.3. 


riJ^.VolX.J<uxmd  J0ieif. 


FUi.5. 


t IL 


A 

1 

:::.'.' 

Fi0.15. 

"> 

1 
1 

>' 

W 

liglS, 


Digitized  by 


Google 


Digitized  by 


Google 


t  «  ) 


Specification  of  the  Patent  granted  to  William  Clarks^ 
qf  Cerm  Abbas^  in  the  County  of  Dorset^  Clock-maker  $ 
andJoHZfH  Bugby,  ofYeorvil^  in  ike  County  of  Soiner* 
set,  Schoolmaster ;  for  Improvements  in  a  Machine  for 
^innin0  Hemp^  Flaxy  T^w,  and  WooU 

Dated  June  i9,  1806. 

With  A  Pkte. 

X  O  9^1  to  whom  these  presents  shall  come,  &c« 
Jfew  KNOW  YE,  that  we  the  said  Willianai  Clarke  and 
Jo£iQph  Bi^;by,  in  compliance  with  the  said  proviso  in 
Ae.  said  letters  patent  contained,  and  the  purport  and  true 

,  kiteiit  and  meaning  thereof,  and  of  hLs  Majesty's  said 
most  gracious  intentions,  do,  by  this  instrument  of  wri» 
tit)g  UQd.er  our  hands  and  seals  duly  executed,  dejicribe, 
«nd  Ascertain  the  nature  of  our  said  new-invented  spin- 
«ing  m^hine^  and  the  naanner  in  which  the  spinning  \% 
to  bepeirforOQed,  according  to  the  plan  or  drawing  thereof 
in  the  mavgin  of  these  presents,  in  manner  and  form  iaXm 
lowing ;  thftt  is  to  say  : 

Fig.  1  ^Pl.  V. )  represents  an  oblique  view  of  the  front  of 
•a  fraaofe  combining  ten  spindles  (but  frames  may  contaia 
an  Indefinite  number  of  spindles).   A,,  a  spindle  or  a  bow 

.pfi^ssiHg  through  the  whole  frame,  having  ten  bosses  of 
brass  or  Dastirootliereon^  each  about  4  inches  diameter^ 
eadi  b#ss supplying  one  spindle  ;  B,  a  pinion  of  12  upon 
the  tod  of  the  sf»indle  A,  connected  with  the  wheel  C, 
of  80  teeifa,  'fixed  upon  the  end  of  a  spall  iron  spindle 
F,  isot^red  with  wood  and  extending  through  the 
l^bole  fraiDe^  £),  a  slack. Or  .intermediate  pinion  of  any 
si^se  at  dfeicretton,  connected  with  ^anotlier  similar  pinioni* 
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tbe  latter  connected  with  the  wheel  £  of  120  teeth,  whic^ 
is  iixed  upon  an  iron  spindle  G,  of  about  an  inch  and  a 
half  diameter,  and  extending  through  the  Whole  frame;  bift 
the  wheels  BCD  and  E  pfiay  be  varied  in  their  numbers, 
to  increased  or  diminish  the  draught  of  tlie  substance  ope- 
rated upon,  as  may  best  suit  its  quality,  or  thcr  ideas  of 
the  workman.  The  pinion  B  is  so  contrilred  as  to  slip 
off  the  end  of  the  spindle  A  to  make  room  for  a  smaller 
or  larger  one  ;  by  means  whereof  a  larger  or  shorter 
thread  may  be  spun  from  the  same  sized  rovings.  aaaaa 
aaaaa  represent  ten  roved  slivers  of  hemp,  flax^  toW| 
or  wool,  passing  between  the  iron  sjlindfe  G  and  roU 
lers  in  pairs  pressed  against  them  by  springs  or  weights ; 
these  springs  or  weights  must  be  of  sufficient  force  to  hold 
back  the  slivers  or  rovings  so  securely,  ,that  they  may  onty 
pass  on  with  the  movement  of  the  spindle  ;  these  pairs  of 
pressing  rollers  are  placed  behind  the  spindle.  The  use  of 
the  small  iron  spindle  F  covered  with  wood,  and  left 
rather  larger  than  the  spindle  G  is,  with  pressure  of 
the  small  wood  roller,  made  up  in  pairs  bbbb  bj  and  so 
contrived  that  each  pair  may  roll  upon  two  slivers,  to  brir^ 
them  down  straight,  and  preserve  the  twist  which  they 
receive  in  the  roving  machine  till  the  slivers  leave  tliem. 
The  bosses  on  the  spindle  A  have  likewise  wood  rollers 
in  pairs  pressed  against  them  by  springs  or  weights,  be- 
tween which  the  drawn,  lengthened  or  extended  slivers 
pass  to  the  spindle,  the  rollers  having  each  a  tin  condtic* 
tor  marked  cccccc  ccc  Cy  to  bring  the  material  under 
operation  as  centrically  as  possible  between  the  wood 
rollers  and  the  bosses  ;  but  all  the  above-mentioned  part 
of  the  machine  is  so  similar  to  the  common  upright  framed 
for  spinning  flax,  that  a  person  conversant  with  them  will 
not  be  ^t  a  loss  to  make  it  all.  H  is  .a  wheel  of  wood  4 
foet  diameter,  having  its  rim  about  2  inches  thick,  with  a 
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grove  in  its  periphery  for  a  small  cord  or  band.  In  its  centre 
is  a  nib  or  stock  of  wood  through  which  the  spindle  I 
passes,  and  extends  into  its  frame  about  one-fourth  of  its 
length.  To  enable  the  person  that  turns  the  winch  K  to 
reach  all  the  spindles  at  work,  with  the  hand  that  is  not 
engaged  in  turning*  to  remove  any  obstacle  that  may 
arise  to  the  spindles  ;  tiie  arbor  or  spindle  of  the  wheel  I 
has  its  bearing  on  thu  sides  of  the  frame  that  contains  it^ 
marked  L  L  L  L  ;  this  frame  with  the  wheel  H,  the  ar- 
bor I  and  the  winch  K,  are  similar  to  that  part  of  a  machine 
called  a  mule  jenny,  used  for  spinning  cotton ;  this  frame  is 
supported  in  a  horizontal  position  at  the  outer  end  by  two 
logs  marked  M  M,  and  a  screw  pin  which  pafies  through 
the  front  upright  a  A,  fig.  2,  and  made  tight  with  the 
thumb  screw  a  \  the  screw  passes  through  a  groove  or  mor- 
tise at  the  end  of  the  wheel  frame,  to  enable  the  work- 
man to  adjust  the  wheels  N  and  O,  as  it  will  be  found 
necessary  to  change  the  wheel  N,  to  make  such  alteration 
in  the  twist  as  the  size  of  the  yarn  may  require,  or  as  the 
workman  may  think  proper.  P  and  Q  are  bevel  wheels 
of  equal  size,  the  former  fixed  upon  the  nib  or  stock  of  the 
wheel  H,  and  connected  with  Q  upon  the  spindle  R, 
taking  round  with  it  the  wheefN,  which  is  connected 
with  the  wheel  O.  Upon  the  bossed  spindle  or  arbor  A, 
ddddd  dddddj  are  spindles  standing  in  a  carriage  o^ 
four  wheels,  similar  to  the  carriages  used  in  mule  jennies  for 
spinning  cotton ,  having  at  each  of  them  2Xdddddddddd  ^ 
a  convex  seat  of  wood  of  any  convenient  size*,  not  less 
than  the  bottom  of  the  bobbins  or  quills  eee^eceeee; 
these  bobbins  or  quills  are  about  six  inches  Iqng,  and  an 
inch  and  a  quarter  diameter  at  the  bottom,  and  three 
quarters  of  an  inch  diameter  at  the  top ;  but  the  sizes  must 
be  varied  according  to  the  size  of  the  yarn.  Perhaps  four 
or  five  variations  will  be  suflicient  to  spin  yarn  for  tarpo- 
Iins  and  sail  cloth,  up  to  fine  yarn,  fit  for  good  dowlas 
Vol,  X. — Second  Series.  N  and 
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and  fine  tickings*  T  k  pulfey,  over  which  a  bkhd  fl'c^  B 
nm%  and  returhs  tb  draw  out  the  tarriage  tipoh  thfe  fintf 
wheels  above  described.  W  thb  cylinder  'which  drivei 
the  spindles. 

Fig.  2,  exhibits  k  side  Vietr.  A  the  whefel  mentibn^ 
above  in  fig.  I,  and  there  marked  H ;  B  the  Winch  bjr 
^hich  it  is  turned  by  hand ;  C  C  C  C  the  flramiB  wbetteitt  h 
lirbrks ;  D  and  £  ai^  blocks  of  wood  in  each  ade  bf  ^s^ 
frutne  to  raise  the  wbed,  so  that  the  winch  may  be  cleat 
of  the  carriage  FF,  tod  apparatus GG;  the  two  el^ 
wheels  upon  the  Carriage  containing  the  spindles  likving 
iwQ  more  correspondii^g  on  the  opposite  side  thereof, 
il,  a  groove  wheel  upon  the  end  of  a  cyliitder,  Whieh 
drives  the  spihdles,  knd  stretches  throtigh  thb  ciiMa^ 
frame,  for  the  diameter  of  which  no  certain  rule  cab  bfe 
bid  dotirn,  as  it  depends  oh  tfafe  lengthor sisie  of theyaftr 
taken  into  account  with  the  other  parbi  of  thifi  thacMbbiy. 
K  K  N  N  t?  "N  ^,  a  smadl  band  passing  over  the  ivhet^ 
A  k,  H  I L  and  M,  by  Svhich  the  groove  Whefd  H  ^nd 
its  cylinder  are  ittoved,  and  the  ^pindlfes  driven.  O  li 
trendle  shaft  repf esented  by  S  S  in  fig.  1 ,  parsing  through 
the  frame  or  part  thereof  at  the  option  of  the  wbtkmau, 
connected  with  a  tuolbler  on  the  end  of  the  bosk'ed  spindle 
hv  arbor  hy  in  fig.  1,  by  a  small  band,  'wound  fivie  o)r 
six  times  round  each  of  thiem,  and  passihg  oVer  the  wood 
groove  wheel  0,  and  made  fast  to  the  back  of  the  cai^riage 
FF;  this  tunibler,  by  the  motion  of  A,  is,  at  the  re- 
turn of  the  carriage,  locked  to  the  wheel  R,  and  un« 
locked  when  the  carriage  is  not  to  its  destined  place. 

The  carriage  is  drawn  in  by  the  weight  of  S  fastened 
to  a  cord,  which  passes  over  the  groove  wheel  T,  and  is 
connected  with  the  front  of  the  carriage,  U  the  wheel 
pn  the  arbor  containing  the  holders  shewn  in  fig.  ]. 
V  the  cylindrical  roller  on  a  stirt  fixed  therein,  and  rol- 
ling at  every  returh  of  the  carriage  upon  the  plane  W 
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^d  ^1  which  Raises  and  falls  the  falters  and  b9lders,  sq  as 
to  di^trihMte  tb^  yarq  VPPP  .^^^  bobbing  from  top  to  \ioy  . 
^oin  jf  the  wheelsf  Y  Z,  A  2  and  B  2  are  the  saipe  wheels 
^hewR  by  B^  C,  D  rni^  £,  in  fig.  i.     1,  8^  &c.  spools  con- 
taining the  rpvings. 

7t^  .ms^chiQery  is  calculated  to  say^  (he  heavy  ex- 
peoiie  of  curreQt$  of  W£^ter,  erecting  spa^iou^  building^^ 
^atf^r-WPrksy  steam-engine,  ^c.  and  \o  spin  heiqp, 
Pax,  tow,  i^d  v^ool^  ^t  sqch  an  e^sy  ^:ippen$je,  as  (p 
br^ig  it  witfiin  the  r^ch  of  sms^l  ipaimfactur^rs,  an4 
coq^trncted  upon  such  safe  and  p^y  principle^,  that  np 
i^Qg^h  pf  espeirieixce  wiilb^  n^cp99ftry  to  ejiJible  children 
to  WQr^  thfs  ^a^e^  ^nd  th^  use  of  wat^r^  ^team,  &(^* 
thereby  r?;nd^red  unn^iQssary  ^pd  to  pcipupy  $p  littlp 
spacie^  ^at  th^  i^ouicl^ines  qi$iy  be  placed  in  sniall  room^ 
out-bi|i)dings^  pr  other  c)ieap  places,  'Xp  effect  tbp 
^.bpvfr  purpose,  it  w^  ppcessary  to  g^t  rid  of  the  lapier 
pr  flyer  pppn  thp  spipdle  q^jwj  m  the  old  machinery  for 
^pinping  h,emp  ,ap4  ^^^r  >yhi.ch  recjuires  ^,  powpr  in  pro- 
portion of  five  to  one,  apd  to  ^yrmoi^nt  the  diijSciiIty  tb^t 
^irises  from  the  wapt  pf  el^^tipity  ip  these  substappes.  Thi^ 
want  pf  elasticity  in  the  substance  to  be  operated  upon  is 
compensated  and  provided  for  in  this  machinery;  and 
upon  this  cpmp.ensation  ijipd  provision,  effected  by  the 
various  means  hj^reinaft^r  mentioned,  the  return  of  the 
carriage  without  any  assistance  from  the  work  person^ 
and  the  traverse  for  distributing  the  yarn  upon  the  bob«> 
bins  or  quills,  lay  the  stress  of  our  patent.  The  mos^ 
simple  mode  of  compensating  the  want  of  elasticity,  and 
which  we  recomniend  in  preference  to  the  other,  is  that 
of  having  a  holder  of  large  wire  for  every  spindle  fixed  ip 
au  arbor  or  shaft  .tb;^t  extends  from  one  .end  of  the  car- 
riag<e  to  the  other. 

This  arboror  shaft,  with  the  holders,  may  be  considered 
gs  an  enlarged  ;and  im^rpved  substitute,  for  what  is  called 

-  N  2  a  fuller 
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a  faller  in  the  moll  jennies  for  spinning  cotton,  see  fig.  3. 
Let  A  represent  the  arbor  or  sliaft  bbhb  bbbbbby  the 
holders  fixed  therein  with  their  eliptical  eyes,  through 
each  of  which  a  thi'ead  passes  from  the  bosses  on  the  ar- 
bor A,  in  fi^g.  1 ,  ta  its  spindle.  B,  a  spfndle,  which 
may  be  from  10  to  13  inches  long.  C,  the  whirte  wlierein 
a  small  worsted  band  from  the  cylinder  H,  fig.  2,  works 
D,  a  convex  seat  upon  the  spindle,  whereon  the  concave 
botton)  of  the  bobbin  or  quill  E  rests.  F  a  piece  of  buf- 
falo skin  or  metal  screwed  or  nailed  to  the  rail' I, 'having 
a  hole  in  it,,  through  which  the  spindle  passes,  and  by 
which  it  is  kept,  steady  ;  G,  a  wire  bent  at  right  angle  at 
*tf,  and  the  bent  part  driven  into  thfe  rail  A,  so  that  it' 
ttiay  be  removed  to  or  from  the  whirle  C,  and  by  the 
other  crook  i,  prevent  the  spindle  from  running  out  of 
its  step  Hj  which  is  a  screw  of  brass  or  other  metal  pass- 
ing through  the  rail  K.  The  wire  of  which  the  holder 
is  made,  after  fprming  the  eliptical  eye,  is  left  or  extended 
beyond  the  uppermost  part  at  e,  that:  the  yarn  may  be 
conveniently  s^lipped  in  when  occasion  may  require  it ; 
these  holders  for  each  thread  are  for  the  purposes  of  keep- 
.  ing  the  yarn  in  a  state  nearly  vertical  over  the  tops  of 
the  spindles  where  the  carriage  which  contains  them  is 
coming  out,  and  being  released  from  that  situation  at  the 
beginning  of  the  carriages  return,  and  thrown  into  nearly 
ahorizootal  position,  so  as  to  bring  the  yarn  below  the 
tops  of  the  bobbins  or  quills  upon  the  spindles  ;  and  then 
being  curved  and,  raised  again  by  the  wheel  U,  and  its 
cylindrical  roller  moving  upon  the  plane  WandX,  fig.  2. 
distributes  the  yarn  upon  the  bobbins  or  quills,  and  pre- 
vents it  from  corkling,  hinkling,  or  improperly  doub- 
ling or  twisting  together.  The  seats  upon  the  spindles  de- 
scribed by  D,  are  turned  convex,  and  the  bottoms  of  the 
bobbins  and  the  bottoms  of  the  quills  concave,  to  keep  th^ 
bobbins  or  qu.ijls  in  a  more  central  state  upon  the  seats. 
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The  concavity  of  the  bobbins  or  quills  exceeding  thecon* 
rexity,  throws  the  weight  of  the  bobbins  or  qilills  upon 
the  peripheries  or  extremities  of  their  seats,  and  insm^ 
'    the  rotary  motion  of  the  bobbins  or.qniils  witfa  that  of  the 
spindles.    We  prefer  the  con^ei^  and  concave  surfaces 
before  described ;  but  other  surfaces  will  have  nearly  the 
same  eflfect,  if  so  contrived  (as  they  easily  txiay  be)  to  bear 
upon  the  peripheries  or  extremities  of  the  seats  as  well  ais 
of  the  bobbins  or  quills.    The  hol^  through  the  bobbin  oc 
quill,  fig.  Afy  is  rather  larger  than  the  spindle/  thati^atay 
not  be  obstructed  in  its  motion  round  the  spindle,,  which 
motion  takes  place  at  every  return  of  the  carriage,  and  as 
often  as  any  thing  obstructs  the  coming  forward  of  the 
sliver  of  which  the  yarn  k  fornied.     At  otie  ^nd  of  the 
arbor  whereon  the  holders  are  fixed  is  a  counterpoise  L, 
fig.  3,  having  a  socket,  and  iftade  fast.  •  The  arbor  by  a 
thumb-screw  771,  the  round  ball  at  the  top  being  lead  to 
counterbalance  the  holders.    '  This  counterpoise^  whet! 
the  holders  are  in  a  vertical  state,  declines   about  ten 
or  fifteen  degrees  towards  tlie   horizon,   but  whett  the 
holders  are  thrown  down,  and  under  the  >  govei$nmerit 
t)f  the  cylindrical  roller  V,  upon  the  wheel  U,  is  in  a  dif- 
ferent situation  ;  but  the  roller  V  arriving  at  B  3,  fig.  2, 
en  the  return  of  the  carriage,  the  holders  are  precipitated 
to  a  height  where  the  counterpoise  overbalances  them, 
and  locks  the  wheel  M,  fig.  3,  or  U,  in  fig.  2,  in  th^ 
ratchett  w,  where  it  remains  till  the  carriage  has  reached 
its  destined  place,  where  the  tail  of  the  catch  O  strikes 
against  a  pin  in  the  frame  C  C  C  C,  fig.  2,  and  rele^es 
it,  the  said  roller  then  resting  upon  the  plane  U  X.^— Out 
second  method  of  compensating  and  providi-pg  for  the 
want  of  elasticity  in  hemp  and  flax,  which  is  part  of  Our 
discovery,  is,  to  Ak  a  round  bar  of  wood,  about  an  inch 
and  a  half  diameter,  the  whole  length  of  the  carriage 
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aboot  1  or  « ioctm  ^hov^  ih^  ^ops  ^  the  ^mUt^i  $Q  tha«k 
4m  wl«f  wrfoijo  or  th«t  ii^x.^  the  work  plersoR  m^  b^ 
perpendicvl^riy  ftr  oMrlj  sq  ov«r  th^  top*  of  tbi»  spiodlcs, 
Aemiiar  aid^  baving;  pJM»9«A  of  wood  pr  ip^  nail^  w 
otbcnriie  fixed  thctrfito^  l^Aving  q^\j  m^^\  spa^o^  he^ 
tvteo  cadi  for  the  yari^  to  p»s«  (hvoi^  i  tt^  u^vf  t,\k^^ 
pioee*  is  lo  prevent  ih^  MMre»(i$  frooi  getjtipg  together  m^d 
imangKvg,  lee  fig.  5,  ^  AA  A,,  r^Jar^^^nt*  «f  Poa>w>H 
fidler  ufttd  ia  tite  «rale  je«iink^  for  j^pifinf^g  pot^  wn%\^ 
«onitnrpobe.B,  whed  C>  wHh  it|  ^yliivdrfCf^  rpUeirP^ 
wIlttb^fdaae'VY  anid  X,  b(»foro  dd^qrjM  hy  ^g-  l>.  2r 
wd  5»  ]|E£»  0pindtea  urit^b  ^Imr  wbJK]^,^pv^  «e4tf^i  bpbr 
Ibisiir^iiiiki  >iih  <»bf^  oone»vo  bouomsi  FfFflSff 
WW  f  th»  fncMs  of  w0od.  or  li»9t»)>  n^iW  ox  other wia^ 
^lt0»dl  4o  ibe  rouiMi  Itar  of  i9rpo4  to  pr^?c}nt  tbo  (hr^^ 
gettbilg  togotber.  .  Jo  tbU  ^a^^vary  thing  supplied  to  or 
wed  with  the  arl»or,  cootlUlliog  tb(e  boldera  AbovepooT 
twKsd,  imy  b^  »ppU^  or  Qsod.^-^tir  thir4  in^bod  of 
ftMipramtiog  liie  wfim  of.^l^^gity  in  beinp  and  fi»^| 
«Mqb  We  ^)e<ify  sJse  4s  ^  p9rt  9^  <oi|r  contriv;aiice^  iiir 
imliMy  sad  disco v^jry»  U  by  i^^i^ans  ^f  filing  each  spin- 
Aei»»^fi|u)lfxB«0  AA»  figf  6;  b,  j»  At^p  of  brass  ;  C,;^ 
wmmoi^inade  spindie  with  'U&  whirls  D  ;  ^  and  F  Jtw^ 
flirts  of  ii»Nifi9C(sd  ono  on  ^e^h  side  of  th^^  fr^me  AA» 
^q^ly  ia  tk  Ime  with  the  groove  in  the  M'btrl  J),  ai;i4 
inoviog  ill  bolqs  in  tM'^>check$  gg,  f^»t^i)ed  intp  thp  |r^i| 
H,  on  the  s«i»aU  fraioe  AA^  On  ^he  back  sid^e  tber^f^ 
ococtiothe  cyUndery  is  ^  fimaall  volkr  pioy'ugig  upon  two  pir 
vols^  si^pWited,  tfi^t  when  the  spindfo  ^  i^  ^n  uprigiit 
position,  the  b»saA  ftow  the  cylinder  whijcb  4»'iv|Bs  it  majr 
roo  jii^t  free  of  it,  and  a$  the  ^pi<od)e  frame  A  A^  i$ 
liopt  to  tbie  rail  J,  by  «  fteoder  spring  made  .of  wiye^ 
pround  round  a  piQ  abo^iH  hal^  an  inch  di^me^ter,  that  .tbo 
ffijeSh  »wy  yieJd  to  ^be  yarn  in  mU  p^^s  when  pecqgsary^ 
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the  said  roller  is  to  prevent  tbe  band  which  drives  the 
sqiiiodte  blit  df  the  whi^>  when  the  spindle  leaves  itt 
T^Hitftl  pisMoit. 

F%.  ^y  a  8id«  vi^w  of  the  little  frame  in  fig.  «  ;  A,  liie 
frame,  B  the  «plndie,  C  the  \9h\Ae  therein,  D  the  end 
of  th^  TxAltt  and  one  of  its  supporters.  This  apparatus 
i^qlittes  the  Teller  last^fitentioned  and  described  by  6g.  5, 
Witt  its  appetidiiges  for  laying  tbe  yarn  upon  the  spindles, 
iK>  seat  on  tte.  spindle  or  bobbin  in  this  t;ase  being  vranted, 
nor  My  mbre  thtfo  a  piece  of  paper  or  something  diia 
round  the  spindle,  to  enable  the  spinner  to  take  the  yam 
off  with  safety  andicare.  *  Our  fourth  and  last-mentioned 
xnode  of  compensating  and  providing  for  the  want  of 
elsstick^  ki  \\^fan(p  And  <Ia(x,  amd  prevent  breakages  aad 
mhi^r  >acOideMs  fttim  «wy  tightness  in  tbe  yarn,  oeea* 
fliohed  hy  ally  ebstrtM^on  or  other  ctrcunistanee,  wad 
IpIMi  4s  )>a)rtdfio«r  invention  and  4iseovery;  is  by  AAi^ 
hig  the  ^oriMM)n  tiitfle  ^iifdle  with  a  slack  tend  Iwvinig^ 
ihe  yarn  to  paiis  eviertbehoidefsidesoribedinfig^^rar 
<>v«r  %he  rcrund  bser  described  in  fig.  5,  with  ^1  tb^ 'Other 
aipptt^aOoa  for  l&j^  tiie  yam  upon  the  «pindles,  jBhc^ 
This  last  mettod  cannot  be  tvsed  to^advaotage  ri  my  case^ 
Imt  may  be  sidbstkuted  for  ehher  of  the  three  methoda 
described  tfbofe  fer  spinning  yam  ibr  saiUoioths,  sack« 
ingS)  tat^pditK,  or  other  coarse  «r  heavy  goods.  By 
spitiQiti^  wool  we  wish  to  be  understood,  that  the^ma^ 
chin^ty  above  specified  may  be  used  to  great  adtaiilaB^ 
in  spinning  k>ng  wool  for  wofsted ;  and,  jeikluwgh  'this 
siiacferliiefy  is  "peculiarly  adapted  to  maxiual  power  in  most 
eaies,  yet  it  may  be  wrought  bynirater,  Ktsam,  oraiPf 
^her  power,  and  for  Odarse  and  ^eavy  geods  perhapa 
^ftkh  sotM' advantage ;  and  all  theiibove  eontrivanee,  m^ 
v^ifttea,  aod  disooteries,  have  bean: pttt  in  pmcticenbyiua. 

In  wkneBs  wheiioof,  kc. 
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Specification  fff  the  Patent  gi^qntei  to  Richaiu)  Claricb,  ^ 
Manor  Street y  in  the  Parish  of  Saint  Luke^s^  Chelsea ^ 
in  the  County  of  Middlesex  ^  Paperhanging  ManttfaC" 
iurcr ;  and  Thomas  Fricker,  of  New  Bond-street,  in 
the  Parish  of  Saint  George y  Uanoroer-squarey  in  the 
Comity  of  Middlesex y  l^aperhanger  ,•  for  a  new  Mode  of 
decorating  the  Walls  of  Apartments ,  in  Imitation  of^nc 
Cloth,  without  Joint,  Seam,  or  Shade,  by  Means  of 
cementing  of , Flock  on  Walls  of  Plaster,  Wood,  Linen, 
or  Paper. 

Dated  August  1,  1806. 

X  O  ^^  ^^  whom  these  pre^aents  »bali  come,  &€» 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  Richard  Clarke  do  hereby  declare,  that  the 
said  invention  is  described  and^  performed  in.  the  manter 
hereinafter  mentioned ;  that  is  to  say :  the  said  invention 
is  a  method,  of  decorating  the  walls,  of  apartmenis,  in 
imitation  of  fine  cloth  of  various  colours  and  mixtures  t>l 
colours,  on  the  walls  of  apartments  of  plaster,  wood,  lin«n, 
paper,  or  any  composition,  without  joint,  seam  or  shade,  or 
the  appearance  of  any  joint,  seam  or  s}iad«,  throughout 
the  whole  room  ;  and  is  performed  in  the  following  man* 
ner :  .The  walls  are  first  prepared  for  the  reception  of  the 
flock  by  being  pumiced  smooth  and  even,  and  then 
washed  wholly  over  with  strong  size  and  suffered  to  dry, 
a  second  coat  of  size  is  then  put  on,  stained  with  the  colour 
of  which  the  fiock  is  intended  to  be.  A  mixture  consist- 
ing of  one  part  of  the  mastic  or.  composition  made  in  the 
manner  after  described,  and  three  parts  of  colour  tbe 
4Kame  as  the  fiock  intended,  groiind  in  oil  well  boiled  to* 
gether,  must  then  be  put  on  tl^  walls  by,  means  of 
bruf»hes  over  the  second  coat  of  size,  wbi«h  should  be 
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]}erfeptlj^  dlry>  very  smooth,  and  even;  ai^r  which,  the 
flock  19  tf>  be  thrown  on  whilst  the  latter  composition  o^ 
mastic  is  wet,  by  means  of  an  apparatus,  consisting  of  a 
teceiving  box  to  hold  the  flocl^,  with  be^ows  at  top  and; 
bottom  on  one  side,  to  force  out  the  flock  through  a  holq 
in.  the  (;er)tre  of  the  opposideside  df  the  box,  and  also 
with  a.  machine  similar  tq  that  used  for  hair  powder  (ex- 
cept that  the  aperture  at  the  small  end  is  open  instead 
of  having  gauze  or  wire  before  it)  to  be  used  occasionallyji 
whereby  the  flock  is  attached  to  the  walls  in  every  part 
required^  care  being  taken  that  it  is  thrown  smooth  an4 
.equal  in  all  parts ;  when  dry  it  beans  the  appearance  o^ 
fiue^cloth^  and  is.  equally  close,  firm,  and  strong.  The 
mastic  or  composition  above-mentioned  is  made  in  the 
foUoxvin^  manner :  to  one  gallon  of  linseed  oil,  and  oae 
gallon  of  spirits  of  turpentine,  add  one  pound  of  gum- 
anima ;  boil  them  well  together  until  of  the  consistency  of 
tar.  The  flock  is  composed  of  the  refuse  or  cuttings  of 
woollen  detli  or.  of  cotton  or  silk,  previously  dyed  the 
colour  or  colours  desired^ 
In  witness  whereof,  &c* 


4  Third  Series  of  Experiments  on  an  artificial  Substk^ 

wMeh  possesses  the  prvicqifal  characteristic  Properties  of 
•    Tannin ;  with  smne  Remarks  on  Coal. 

By  Charles  Hatchett,  Esq.  F.  R,  S. 
(C^Qpluded  from  Page  34.) 

§  V.  , 

In  Day  ftrst  Paper  I  have  remarked,  that  I  suspected  tbf 

tannin  of  the  peat  moots  to  havfs  been  produced  during 

the  imperfect  carbonization  of  the    original  vegetable 

Vol..  X,?^S^coMD  Series.  O  sub- 
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substances.  Whether  this  has  hecn  the  case,  of  Mrfaether 
the  tannin  has  at  times  been  afforded  by  heath  and  other  ve- 
getables growing  upon  or  near  the  peat,  still  appears  to  me 
to  be  unceHain  ;  but  whatever  may  be  the  origin,  I  never 
have  yet  been  able  to  detect  any  tanning  substance  in 
peat,  although  I  have  examined  a  considerable  number 
of  varieties,  some  from  Berkshire,  and  many  from  Lan- 
cashire,  which  were  obligingly  sent  to  me  for  this  pur- 
pose by  my  friend  John  Walker,  Esq,  F.  R.  S.  Mr. 
Jameson  has  also  made  the  same  observation  *,  so  that 
there  cannot  be  any  doubt  (whatever  the  origin  of  the 
tanning  matter  may  have  been)  that  it  has  speedily  been 
extracted  and  drained  from  the  substances  which  at  first 
<!bntained  it. 

This  effect  Is  a  natural  consequence  of  the  great  fa- 
cility with  which  tannin  is  dissolved  by  water,  and  ex- 
tends even  to  the  most  solid  vegetable  bodies'^  I  shall  here 
give  an  example. 

In  the  Philosopliical  Transactions  for  1799,  Dr.  Correa 
de  Serra  has  given  an  account  of  a  submarine  forest  at 
Sutton,  on  the  coast  of  Lincolnshire,  \^here  submerged 
vegetables  are  found  in  great  abundance,  including  trees 
of  different  descriptions,  especially  birch,  fir,  and  oak« 
At  the  time  when  I  wa^  engaged  in  those  experiments  on 
Idae  Boveycoaf,.  and  other  substances  of  a  similar  nature, 
which  have  been  printed  in  the  Philosophical  Transac<t 
tions  for  lg04,  Sir  Joseph  Banks  had  the  goodness  to 
send  me  a  piece  of  the  oak,  which  was  perfect  in  all  of 
its  vegetable  characters,  and  did  not  appear  to  have  suf- 
fered any  change,  excepting  that  it  was  harder,  and  of  a 
darker  colour  than  recent  oak  wood.  From  some  expe* 
yiments  which!  then  made,  I  found,  that  after  incinera- 

♦  An  Outline  of  Uie  Mineralogy  of  the  Shetland  Islands^  &c.  8voi» 
edition,  p.  174. 
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tion  it  aflbrded  potash,  similar  to  •  the  rec^it  urood,  .and 
contrary  to  substances  like  the  Bovey  coal,  which  retain 
the  vegetable  extenial  characters,  although  imperfectly 
converted  into  coal  *• 

In  the  course  of  my  experiments  on  tannin,  I  redtyced 
about  an  ounce  of  this  submerged  oak  into  shavings,  and 
digested  them  in  water.  A  brown  decoction  was  formed^ 
which  with  muriate  of  tin  afforded  a  pale  brown  pre* 
cipitate;  with  acetite  of  lead,  a  ptecipitate  of  a  deeper 
brown  ;  with  sulphate  of  iron,  a  copious  browinsh-black 
precipitate ;  Vut  with  solution  of  isinglaas  not  any  effect 
was  produced. 

The  tf  nnin  of  this  oak  wood  had  therefore  either  been 
separated  by  solution,  or  had  been  dlMX>mpo8ed  ;  so. that 
the  only  substance  which  remained  capable  of  being,  dis- 
solved by  watery  was  the  extractive  matter.  This  last^ 
in  the  present  case,  was.  mo^  probably  the  original  ex- 
tractive matter  of  the  oak,  but  in  some  other  instances, 
(such,  for  example,  as  that  which  was  found  in  the  alder 
leaves  contained  in  the  Iceland  6chistus-t-)i  lam  much 
inclined  to  believe,  that  an  extractive  substance  of  secon- 
dary formation,  if  I  may  be  permitted  to  employ  such  a 
term,  is  produced  during  the  process  of  carbonization. 
If  a  substance,  therefore,  so  compact  and  solid  as  oak 
'  timber  can  by  long  submersion  be  deprived  of  its  tannin, 
^  naturally  follows  that  the  same  effect  must  be  more 
sjpeedily  produced  by  the  action  of  water  on  the  smarter  ^ 
vegetable  bodies,  whieh  present  an  extensive  surface, 
and  also  on  porous  and  bibulous  substani:es  such  as  peat. 

But  although  pe^t,  as  I  have  already  observed,  doe^ 
pot  contain  any  tannin,  yet  the  imperfect  carbosizatipn 

•^  Phil.  Tlrans.  for  1804,  p,  999. 
t  Ibid.  p.  $91. 
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Mucd  ibbas  nndergme,  rendersity'like  tfa^  roa»te4  Hgot^ 
oils  bodies,  /pebiiliarly  susceptible  of  beitig  converted  into 
the  art^eial  taiming  substanco,  when  ex^posed  to  tbe  «o 
lion  of  nitric  acid.  It  would  be  useless  to  enter  into  a 
fletail  >of  the  different  experiments  which  I  hav^  made 
feiponity  as  thay  were  ttmilar  to  those  already '  related  ; 
;tnd  I  shall  therefore  only  here  9tate,  that  when  seven 
4Mincesi(tfwelUdriedip^at  had  been  twice  moistened,  and 
digested  with  diluted  nitric  acid,  (to  the  atnwnt  of  ra*' 
iher  more  than  two  ounces,}  and  subsequently  dried,  I 
ebtfdned  b^  water  a  solutioD  of  th^  artificial  taanii»g  sub^ 
stance,  which,  when  evaporated  to  dryness,  Wieighed  two 
'Ounces.  lam  convinced,  that  much  more  might  have 
'Itoen  obtained  from  the  nesiduum  of  the  peat,  bad  I 
thought  proper  to  have  repeated  tbe  operation  ;  and  I  am 
also  certain,  that  less  nitric  apid  would  have  been  suffi- 
cient, had.  tbe  process  been  conducted  in  close  vessels^ 
mnd  with  other  econonvcal  precautions,  which  at  that 
'time  were  for  the  sake  of  expedition  and  convenience 

'^emitted. 

§  VI. 

Jt  has  been  gpenerally  stated,  eveu  by  modern  cliemists,. 
that  the  acids  act  but  little,  if  at  all,  ijipon  resinous  sub- 
stances. 

The  contrary  has  however  been  proved^  ootcinly  in 
the  three  Papers  upon  the  present  s^ubjj&ct,  but. also  in 
some  others  which  I  have  formerly  had  the  iiouour  to  h^y 
before  this  learned  Society. 

In  nay  experiments  on  lac,  printed  in  the  Philosophical 
Transactions  for  1804,  p.  208,  I  have  particuhriyeiidea- 
▼oured  to  shew,  how  powerfully  tbe  acetio  agid  acts  ^p^n 
resin,  gluten,  and  some  other  substances  ;  so  that  it  mayy 
justly  be  regarded  as  a  valtiable  agent  in  the  cbeaiicaf 
analysis  of  vegetable  bodies.     In  this  point  of  ^view,  it  is 
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MB 3olvent  to  be  the  meveihigUy  apprecialod/lcBfiiiie 
i^wgsftgms  to  diisolve  ,the  re»iii9,  Jic*  ^without  affeoting 
tbeirKespeetim<]iiftUtie8 ;  and  diusiby  proper  fxrecipitantsi, 
4lie0e'8abstaDee8  may  he  separated  icom it.purejand  un- 
<aitered. 

I  am  induced  therefore  to  consider  .aMtic  *aoid  to^be 
Mie true ackl solvent  of  the resumusaufa^taooes,  asit dia« 
4(olTes  tbem  iq;>eedtly,  ivithout  producing  any  apparent 
^aub6eqHe^t  changeiin  their  natural  properties. 

Sulphuric  acid  ako,  ahnost  inmiediately  dissolves  the 
resins,,  balsams,*.  &c.  aad  forms  traaspar ent  brown  or  aone* 
vdmes  crtnison  solutions,  tbe  latter  <  colour  being  most 
'  ooomuinly  characteristic  of  the.  balsams. 

These  solutions,  however,  are  different  from 'those 
made  in  tbe  acetic  acid,  by- not  being  permanent,  for^ 
from  the  moment  when  the  solution  is  completed,  pro- 
gressive alterations  appear  to  be  produced  in  the '  body 
which  is  dissolved ;  thus  turpentine  is  almost  immediately 
<jon verted  into  resin,  then  into  the  third  variety  of  the  tan- 
ning substance,  and  lastly  into  coal. 

Without  being  under  the  necessity  of  adducing  other 
examples,  we  may  therefore  state. sulphuric  acid  to  be  a 
solvent  of  the  -resinous  substances,  but  which  oentinuea . 
afterwards  to  act  on  their  principles,  so  as  to  decompose 
them,  coal  being  tlie  ultimate  product. 

Nitric  acid,  as  I  have  shewn  in  tbe  eourse  of  these 
Papers,  and  likewise  on  some  former  occasions,  dissolves 
the  resins,  but  the  progress  of  its  effects  seems-tobe  con- 
versely that  of  sulphuric  acid  ;  in  theiattcF-oase,*  solution 
precedes  ..decomposition  ;.  but.  when  nitric --aeid -is  em- 
ployed, decomposition  to  a  certain  degree  precedes  solu-  • 
iion  ;  for  it  at  first  converts  the  resifls  into  a  pale  orange- 
coloured  brittle, porous  substance,  then  into,  a  product, 
which  apparently  possesses  the  intermediate  character».^C 

vegetable 
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iregetable  extractive  matter  and  of  retinsi  and  lastly^  .this 
is  converted  into  the  first  variety  of  the  tanning  substance^ 
beyond  which  I  have  not  been  able  to  effect  any  change. 

As  coal  therefore  appears  to  be  the  ultimate  eflect  pro* 
daced  by  sulphuric  acid  upon  the  resinous  bodies,  s^ 
'does  the  first  vuri^  of  the  tanning  substance  seem  to  be 
•the  terminating  product  afforded  by  the  same  when  acted 
upon  by  nitric  acid.  This  effect  of  nitric  acid  has  been  aU 
ready  amply  discussed,  neither  does  it  appear  necessary 
that  I  should  here  repeat  the  remarks  which  have  been 
nade  on  some  of  the  simultaneous  products,  such  as  the 
vegetable  acids ;  but  amongst  the  effects  produced  by 
sulphuric  acid,  the  coal  which  is  formi^d  seems  to  merit 
'  aome  attention. 

§  VII. 

After  the  tanning  substance  and  the  other  produces  had 
been  obtained  from  the  resins,  babams,  &c.  which  have^ 
been  mentioned  in  the  beginning  of  this  Paper,  the  foU 
lowing  proportions  of  coal  remained  *: 

Coal. 
lOB  grains  of  Copal        ^         •  -        e7  grains. 

>i  Mastich        •        -         -        66- 

• Balsam  of  Peru        -        -     64 

Elemi        .  -      '-        6S 

'  Tacamahac        -  -  6^ 

"  Guiacum         -        -        -  58 

■  *  Gum  apimoniac        -        -*  58 

■  ■'■  ■  Amber        -         *-  -  J6 

Olive  oil        ...  •  55 

*  The  weight  of  the  coal  obtained  from  each  of  the  above  mentioned 
tabttancetf  was  estimated  after  the  complete  separation  of  every  other 
product,  and  after  the  moisture  had  been  expelled  by  a  red  heat^  ia 
ilose  vessels. 
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Coal. 
}00  grains  of  Bakatn  orTolu  «  54  grains, 

»  Asafcetida         -  -51 

-■'  Wax         -  -        .♦        BO 

•— ^- — r*    DragOM^s  blood        ••        -      4S 

— ,. Benzoin        -        ^        -     '  4S 

■    ■        Olibanum        m        ...     44 

Myrrh        ♦         ♦         •        40 

o   --     -^      Asphaltum        •  •40 

'    ■  ■ '  Gamboge  ^  •        51 

'  Elastic  bitumen        -        -     31 

•*————    Gum  arable        -  -        29 

Liquorice  -        -        -  ^5 

■>    ■  Manna        -        -  -  flfi 

>  Tragacanth        -  -  22 

-  '   '    ■  Caoutchouc  -         -  12^ 

The  coal  obtained  from  the  resinous  bodies  by  means 
of  sulphuric  acid,  is  in  a  much  greater  proportion,  thaSi 
when  equal  quantities  of  those  substances  are  exposed  to 
simple  distillation. 

For,  (as  1  have  stated  in  my  first  Paper,)  100  grains  of 
common  resin  by  the  humid  process  afforded  43  of  ooal, 
which  after  a  red  heat  still  weighed  30  grains. 

Biit  the  same  quantity  of  resin  by  distillation,  only 
yielded  ^  of  a  grain  of  coal. 

lOQ  grains  of  masticb,  by  the  first  method,  afforded  66 
grains  of  coal. 

100  grains  of  the  same  mastich  only  gave  4§  grains  of 
coal  when  simply  distilled. 

*  Cftoutchouc  and  elastic  bitumen  were  only  superficially  carbonized 
by  the  snfphuric  acid,  so  that  the  proportion  of  coal  as  above  stated* 
is  considerably  less  than  that  which  in  reality  might  have  bevi  ob« 
uined  from  them. 
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And  100  grains  of  amber,  when  treated  with  sulphuric 
acid,'  yielded  SQ  grains  of  coal. 

But  frofti  100  grains  of  the  same  amber  when  distilled, 
only  %i  grains  could  be  -obtained. 

Many  other  examples  might  be  adduced,  bufe  these 
appear  ta  be  sufficient ;  and  I  must  here  observe,  that 
the  case  i»ver;^  different  in  respect  to  the  gums,  fcnr  the 
difference  between  the  proportions  of  coal  obtained  from 
them  by  the  humid  and  dry  ways  is  not  very  considerable, 
although  it  is  always  the  -greatest  in  the  former  process, 
when  conducted  with  preoautiou..  Moreover  it  is  to  be 
remarked,^  that  in  either- process,  variations- in-  the  quaU'r 
tity  of  coat  are- prod-uced  -by  difierence  of  teH»perature, 
by  the  figure  and  size  of  the  vessels,  and  many  ether  cir- 
cumstances^ • 

But  it  id  not  only  in  the  pvoportioo,  that  there  is  so 
great  a  difference  between  the  coal  obtained  from  the  re- 
^¥kmi*  substances  by  the  humid  wtiy  <Jf  by  dre,  fW  the 
(^4lty  is  also  most  commonly  diifferient ;  and  this  nut 
toly  afppKes  to  Ibe  resins  but  ako  to  lign^Mrd  mattdr^ 

The  coal  obtained  by  the  humid  proc^sls  fi'om  mdtoy  of 
^he  ri^iits,  wa^r  shining,  hard,  and  occasionally  irideseent. 
Feif  of  the  coals  obtained  from*  the  same  bodkis-  by  fir# 
bad  any  of  these  properties.  The  combostloh  ef  the  for* 
ttttt  was  slow,  in  the  manner  of  some  of  thie  Thiiieral  eoals, 
whilst  on  the  contrary  the  latter  were  speedily  consumedl 
Bke  ehdrcoali  This  difference  I  "was  at  first  indined  to 
attribute  to  a  small  portion  of  the  acid  whieb  might  nol 
Fmve  been  completely  separated ;  and  I  tb^refor^  pur- 
posely made  some  experiments,  tf  hich  convmedd  m^  that 
this  was  not  the  case. 

Having  remarked  this  difference  in  the  coals  afforded 
by  the  resins,  I  was  desirous  to  make  some  comparative 
experiments  on  wood ;  and  for  this  purpose  I  selected  oak. 
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•  1*  On  4ad  gtains  of .  oak;  99iwdufit  I  poured  two  ounces 
ofsailphnmaaciil  dUnted  wttb  six  otfmsei  of  water^  and 
placed  the  matrass  on  a  saiid4»fChy  whei^e  it  remained 
from  the  begiming^  of  lost  June  to  the  etid  of  September. 
Dariog  t^  time^  ihe  sandl4iatb  bad  tdi^  seldom  been 
beaded)  biiit  tho  vtaael  oras^  oficamooatly  shaken. 

At  the  end  of  the '  period  abo^e.  mentioned^  ieix  Otmces 
'of  boBtng  Water  were  added>  and.  t^  wfaok  befang  pom^ 
,ttpcni  a  fiker^  was  repeatedly  washed,  and  was  afterwards 
dried  oi>  a  Slmd4ndi  in  a  hei^  not  anacb  exeteding  300^ 

The.aavda^  appeared  to  be  i^uccd  to  a  granakted 
GoaU  partly  ptdvcmkat^  and  partly  clotted ;  the  whole 
iWcigbed  SIO  grains^ 

105  ftratns  of  thia  coal  worn  put  into  a  platina  crucible^ 

.;uid  were  exposed  to  a  sed  heat  nnder  a  mmA^^     At  tfae 

aamo  fcime^  an  equal  quantity  of  chareoar>  madie  Arom-  the 

same  oaH  sawdust  was  placed  in  another  vesiei  by  the 

side  of  the  former^ 

,-  The  charcoal  was-  speedily  cMMUnedi  and  left  some 
.browaidikwbite  ashes,  which>  as  iisUa),  afibndkfd  atkal), 
witbatr^Nze  of  a  sulphate,  wbich  was  probably  sulphate 
:of  potash.. 

.  On  the  contrary,  the  coal  formed  by  the  hnnrid  way^ 
bumcd  wiebout  flaime,  similar  to  the  Kilkenny  coal,  and 
others  which  do  not  contain  bitumen^  It  was  very  slowly 
.eoaanmed,  like  the  mineral  coals  above  mentioned,  and 
-left  some  pale  red  ashes,  which  weighed  AT  grains.  These 
rashes  .dUi  notyieU  the  smallest  vestige  of  dkaR ;  £ind  the 
only  saline  substance  which  could  be  obtained,  was  a  very 
small  portion  of  sulphate  of  potash,  which  did  not  amount 
to  more  than  \  of  b.  grain ;  and  it  is  probable,  that  had 
tlie  coal  been  more,  copiously  washiedy  even  tbii^  sfnalt 
portion  of  the  neutral  salt  would  not  bftve  beenf^blftitied, 

2.    At  the  time  when  the,  pr^eding  ej^perianteiil  was 
b^gun,  I  also  put  480  grains  of  the  oak  sawdust  into  ano/* 
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ther  matrass,  and  having  added  four  ounces  of  comiHoa 
muriatic  acid,  the  whole  was  suffered. to  remain  during 
the  period  which  has  been  mentioned. 

At  the  end  of  the  four  months,  the  remainder  of  the 
.acid  was  for  the  greater  part  driven  off  by  heat  not  ex- 
ceeding 300"**    The  sawdust  then  had  the  appearance  of 
a  brownish-black  mass,  on  which  about  a  pint  of  boiling 
^stilled  water  was  poured  ;  the  whole  was  decanted  into 
^  a  filter,  was  repeatedly  washed,  and  was  afterwards  dried 
without  heat*    The  sawdust  then  appeared,  as  I 'have 
observed,    brownish-black,    and   was   pulverulent.      It 
.burned  with  some  flame,  emitted  still  a  slight  vegetable 
odour,  and  was  reduced  to  ashes  much  sooner  than  the 
coal  formed  by  sulphuric  acid,  but  not  so  speedily  as  the 
;^oak  charcoal.  J  The  ashes  had  an  ochraceous  af^earance, 
.and  were  almost  devoid  of  any  saline  substance,  except- 
,  ii)g  a  very  alight  trace  of  muriate  of  potash. 
These  two  experiments  therefore  prove : 
1st.    That  wood  may  by  sulphuric  acid  be  convei'ted 
into  a  coal  which  in  its  properties  is  very  different  from 
charcoal,  although  prepared  from  the  same  sort  of  wood : 
and  that  the  coal  thus  formed  by  the  action  of  sulphuric 
acid,  resembles  by  its  mode  of  burning,  and  by  nOt  af- 
fording any  alkali  when  reduced  to  ashes,  tbose  mineral 
.coals  which  are  devoid  of  bitumen. 
|.    ^dly.     That  wood  may  also  be  converted  into  a  sort  of 
.  coal  by  muriatic  acid,  but  in  this  case  some  of  the  vege- 
^ table  characters  remain,  although,  like  the  former,  not 
.  apy^  alkali  can  be  obtained  frqm  the  ashes. 

Four  different  solutions  have  been  propoi^d  respecting 
t}^at  difficult  problem  in  the  natural  history  of  minerals, 
•  t/u  drigin  and  formation  of  coal. 
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The  first  is,  that  pLucoal  ii  an  earth  er  stone  chiefly  of 
the  argillaceous  genus,  penetrated  and  impregnated  with 
bitomed.  . 

.  But  Mr.  Kirwan  very  justly  remarks,  that  the  insu£* 
ficiency  of  this  solution  is  demonstrated  by  KiliLenny  and 
other  coals  which  are  devoid  of  bitumen,  and  also  that 
the  quantity  of  earthy  or  stony  matter  in  the  moist  bitn* 
minotts  coab  bears  no  proportion  to  the  weight  of  them*; 

The  second  and  most  prevailing  opinion  is,  that  mine* 
ral  coal  is  of  vegetable  origin^  that  the  vegetable  bodies 
bave^  subsequent  to  their  being  buried  un^er  vast  strata 
of  earth,  been  mineralized  by  some  unknown  process,  of 
which  sulphuric  acid  has  probably  been  the  principal 
agent,  and  that,  by  means  of  this  acid,  the  oils  of  the  dif-* 
ferent  species  of  wood  have  been  converted  into  bitumen, 
and  a  coaly  substance  h;^  been  formed. 

The  third  opinion  is  that  of  Arduino ;  who  conceives  , 
coal  to  be  entirely  of  marine  formation,  and  to  have  ori-f 
ginated  from  the  fat  and  unctuous  matter  of  the  numerona 
tribes  of  animals  that  inhabit  the  ocean* , 

And  the  fourth  is  Mr.  Khrwan's  opinion,  who  considers 
coal  and  bitumen  to  have  been  derived  from  the  primor- 
dial chaotic  fluid  f. 

The  limits  of  this  Paper  will  not  permit  me  to  enter 
Into  tlie  various  arguments  and  facts  which  have  been  ad* 
duced  in  the  support  pf  these  different  opinions ;  but  tb^ 
second,  or  that  which  regards  the  vegetable  substances  at 
the  principal  origin  of  coal,  seems  by  much  the  most  pro^ 
bable,  because  it  is  corroborated  by  the  grestter  number 
of  geological  facts,  as  well  as  by  many  experimental  re-r 
suits.  Most  of  the  former  have,  however,  been  stated  in 
4ifFerei|t  worl^s^  and  }  shall  therefore  only  notice  a  few. 

#  Geological  Essays,  p.  Sl6,  f  Ibid.  p.  827 f  . 
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tt  tbe  *l«ti«r  ^iHi  lia<r>e  <^ecafrted  m  ^he  course  of  ^  €x» 

The  observations  of  Dr.  CorreaTde  Serra  on  ibe  w^ood 
0f  ite  submbrinofonMa^  Suitian,  on  th0  eoa^  efLibcdin* 
ilure,  togfWlier  with  iiMny  stuiH&f  aoe<Mint»  Whidb  haT«s 
been  puldithed  in  the  PbU«»60phicat  Transactkms  ftti4 
oilier  urorfcs,  demoiistMUle  in  tine  tiiQi^'S»t48fbct<iry  mattiKn'Ji 
that  ivhetbier  ▼eg^tald^s  «i«e  totally  or  partiaHy  butied 
wilier  the  vi»veii  or  binder  ilie  eitrth,  <^ey  tir^  wst  merely 
1^  such  means  'cdnTerted  evea  into  the  fiiof^  itnpeifeel 
tott  of.  ooal  ^»  Some  process  tfiverdbre  iiniependeiVt  olf 
these  43ircunistaneeg«H]st4iaTe  ti^«n  plao^,'W  omler  -ttiht 
the  vegetable  snbstunces,  sudh  «s  ligiieous  matter^  'reflin, 
eil,  fcc.  stioiiid 'beoof»e  coal  and  Wtwiien. 

in  a  fertnef  Paper  I  h^»e  endcaronred  to  Aew,  tfiat 
these  changes  are  pnogt^essive,  ttni  having  noticed  -the 
perfect  ^^^  of  (he  -submerged  urood  'alt  Sutton  aiid  'Olfher 
piaees,  I  tie^t  Scribed  4^  quq^lities  of  the  (frfllei^t  kinds 
ef  B&vey  coat,  whieh  exhibit  a  -serifs  ef  ^radml  cbaitges 
from  bodies  wliich  retaiti  tlie  vegetable  ^rwjturc  ahd  tex* 
taw*,  aSthoogii  imperfectly  cartKniised,  to  otfiers  in  wMcb 

*  In  roy  Paperi  *'  On  the  Change  of  some  of  Aha  pr«xi(n%te  Rripacj-; 
^*  pies  of  Vegetables  into  Bitumen/'  I  iK^ve  quoted  the  i^marks  of 
BeTgman>  Von  Troil,  and  others,  on  the  compressed  state  of  thf 
trunks  of  the  irfees"  wVich  have  been  coQverted  into  spriurbrand,  Bovey 
tok\,  nni  simHtr  substiinees.  The  same  Dbiervatian  fias  %een  alsd 
Btft^e  by  Or.  Cdmtajde  Serra  reepiHSIifigxIie  timber  <«rif  <ht  siibttiarM 
Cof^ttatStnt«t)3  l»d  this  is  ^he  more  flKii^ckablr»  as.thejwbmei^ed 
xegetablff  at  So^ao  do  »not  exiliihu  any  api^eari^ice  of  carbaE\Matio«a. 

Dr.  Cor rea  says,  'f  In  genera!  the  trunks,  branches,  find  roois  of  tb^ 
**  d*?cayed  ireps,  were  fsonsideyablu  flattened  i  which  is  a  pb^nomeno^ 
^*  oWrved  in  Che  sijrturlirand  or  fossil  wood  of  Iceland,  aiid  which 
^  Schcuchzer  ttnmai^ed  alio  in  the  fossil  «voDd  foand  in  t^ifc' neighbouri; 
*'  hood  of  the  lak0  of  Tbun>  ia  Switzerland/'  Phil.  T»d9*  1799» 
p.  147, 
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riitidst  ^mb  complete  cbasmcters  of  the  common  mineral  or 
piucoal  are  absolutely  established. 

From  the  aldei*  leaves  in  the  ^chi^tas  from  Iceland,  T 
obtained  extractive  veg-etable  matter,  and  although  this 
ym  not  ofibrded  by  the  varieties  of  Bovey  coal,  yet  these^ 
as  wen  ks  the  alder  leaves,  and  ako  a  coal  like  tfhat  of 
Bovey,  found  in  Sussex,  at  Newick  Park,  (an  estate  be-^ 
longing  to  iSir  Elijah  Impey,}  and  also  the  surturbrand  of 
te^land,  yielded  some  resin,  which  at  Bovey  is  likewise 
found  in  distinct  masses,  interitiixed  with  the  strata  of 
coat,  and  combined  with  ai^haltum,  in  the  proportion  of 
about  41  parts  of  the  latter  with  56  of  resin  ^. 

Now,  exclifsively  of  the  other  Vegetable  characters 
wbich  are  so  evident  in  many  of  the  varieties  of  Bovey  * 
coal,  of  the  Sussex  coal,  of  surturbrand,  &ic.  &c,  the 
presence  of  resin  must  be  regarded  as  a  strong  fact ;  for 
this  substance  has  ahvays  been  attributed  to  the  organized 
bodies,  particulaiiy  to  those  of  the  vegetable  kingdom, 
and  I  do  not  know  of  any  instance,  previous  to  my  own 
experiments,  in  wliich  resin  had  been  discovered  as  con- 
stituting part  of 'any  of  tSie  different  species  and  varieties 
of  coal. 

from  the  external  vegetable  characters  possessed  by  the 
Bovey  coal,  the  Sussex  coal,  the  surturbrand,  and  many 
others,  together  with  the  resin,  (allowed  to  be  exclusively 
a  vegetable  substance,  or  at  least  one  which  only  apper- 
tains to  the  organized  natural  bodies,)  there  cannot  be' 
any  doubt,  that  such  coals  have  been  formed  from  wood 
and  other  substances  belonging  to  the  vegetable  kingdom. 

But  Some  mineralogists  attempt  to  draw  a  line  of  sepa- 
ration* between  the  coals  above  mentioned  and  the  others, 
which  therefore  they  call*  the  true'^mineral  coals. 

♦  Observatioas  on  the  Change  of  9ome  of  the  proximate  Principles 
of  Vegeubtet  into  Bitumen.    MH;  Trea».  ia04,  f.  405. 
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This  opinion  may  in  some  degree  be  ref^ted  even  frof9 
the  specimens  afforded  by  the  Borey  coal-pits,  wbere^ 
95 1  bave  observed,  a  regular  gradation  may  be  seen  from 
wood  which  is  but  very  imperfectly  carbonized,  to  tbe 
substance  called  stone  coal,  which  in  every  respect  ap» 
pears  to  be  most  nearly  if  not  absolutely  similar  to  the 
common  pit-coals  ^. 

It  may  however  be  objected,  that  such, a  transition  if 
peculiar  to  this  and  similar  places,  and  that  the  pit-coal 
loiind  in  other  situations,  where  nothing  resembling  the 
Bovey  coal  can  be  discovered,  is  in  reality  of  a  different 
Balare. 

But  this  objection  I  think  may  be  anwered  Jby  the  re» 
folts  of  those  experiments  on  pit-coal,  Cannel  coal,  and 
a^baltum,  which  I  have  related  in  the  third  section  of 
this  Paper ;  for  when  these  were  subjected  to  the  action 
(if  nitric  acid  not  too  long  continued,  it  was  found,  that 
the  acid  first  dissolved  the  principal  part  of  the  carbonar 
ceoiis  matter,  and  if  then  the  process  was  stopped,  there 
remained  a  substance  in  a  proportion  corresponding  to 
that  of  the  bitumen  either  in  the  pit-coal,  or  principally 
forming  the  Cannel  coal  and  asphaltum,  which  although 
not  absolutely  in  th.e  state  of  resin,  was  however  in  a 
state  intermediate  between  it  and  the  vegetable  e:(tractivQ: 
matter. 

Moreover  I  have  stated,  that  under  similar  circumstan- 
ces, a  substance  possessing  in  a  great  measure  the  same 
properties,  may  be  obtained  from  the  known  vegetable 
resins  by  the  action  of  nitric  acid. 

When,  therefore,  these  facts  are  added  to  that  of  the 
natural  mixture  of  resin  and  asphaltun^  which  is  found 
with  the  Bovey  coal,  we  to  all  appearance  have  almost 
positive  proof  that  the  pit-coals  are  of  vegetable  origin, 

•  Phil.  Trans.  1Y04,  p.  998. 
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Tnie  it  is  indeed ^  tliat  bitumen  has  never  been  formed 
bjr  any  artificial  process  hitherto  devised,  from  the  resins 
%3it  Other  vegetable  substances.  I  have  myself  attempted 
it  in  various  ways  without  success,  for  although  I  occa« 
sionally  obtained  products  which  resembled  it  somewhat 
in  odour  when  burned ,  and  other  properties,  yet  tlie  effects 
of  alcohol  or  water  always  proved  these  products  not  to  be 
bitumen. 

But  syntheins  of  natural  products,  although  required  'vi 
strict  cbeqiical  demonstration,  is  (as  we  have  but  too  oftea 
occasion  to  know)  seldom  to  be  attained,  especially  wheo 
operations  are  performed  on  bodies  whose  component 
parts  are  liable  to  an  infinite  series  of  variations  in  their 
proportions,  qualities,  and  mode  of  combination. 

Considering  therefore,  that  bitumen  and  resin  aflbrd  by 
certain  operations  similar  products,  that  resin  and  bitu* 
men  ai*e  found  blended  together  by  nature,  and  that  this 
mixed  substance  accompanies  a  species  of  coal  which  in 
many  parts  still  exhibits  its  vegetable  origin,  whilst  in 
others  it  passes  into  pit<coal,  we  may  with  the  greatest 
probability  Conclude,  that  bitumen  is  a  modification  of 
tfce  resinous  and  oily  parts  of  vegetables,  produced  by 
some  process  of  nature,  which  has  operated  by  slow  and 
gradual  means  on  immense  masses,  so  that  even  if  we 
were  acquainted  with  the  process,  we  should  scarcely  be 
able  to  imitate  its  effects,  from  the  want  of  time,  and  de- 
ficiency in  the  biilk  of  materials. 

But,  although  bitumen  cannot  at  present  be  artificially 
formed  from  the  resinous  and  other  vegetable  substances 
by  any  of  the  known  chemical  processes,  yet  there  is 
every  reason  to  believe,  that  the  agent  employed  by  na- 
ture in  the  formation  of  coal  and  bitumen  has  been  either 
muriatic  or  sulphuric  acid ;  and  when  it  is  considered, 
that  common  salt  is  never  found  i/i  coal  mines  except 

when 
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when  ia  the  vicini^  o£  salt  springs,  ivlubt  on  the  cbn* 
trary>  pyrites,  salphate  of  irdn>  and  aianiy  most  oam* 
tfionly  are  present  ^  ;  these  &ct$^  tog/ether  with  the  suU 
phureQU9  odour  emitted  by  most  of.  the  mineral  caab 
wheo  burned,  appear  strongly  to  evince  the  agency  of 
the  latter.  That  this  has  been  the  case,  seems  a.lso  to  be 
corroborated,  by  the  grea4;  resemblance  which  (as  baa 
been  previously  stated)  the  coals  formed  artificially  from 
many  vegetable  substances  bear  to  the  mineral  coals^ 
especially  as  tlie  similarity  is  not  confined  tp  external  cba« 
^acters,  but  extends  to  other  properties. 

By  the  action  of  sulphuric  acid  on  vegetable  bodies^  ^ 
much  greater  portion  of  their  ^carbon  is  converted  inta 
coal  than  when  the^  same  are  subjected  to  the  e£Eect3 
of  fire. 

Several  examples  respecting  the  resins^  have  been  men^ 
tioned  in  the  seventli  section  of  this  paper,  and  there^ 
^ult  of  the  experiment  made  upon  oak  perfectly  accords 
with  them. 

M.  Proust,  in  the  course  of  some  comparative  expe* 
riments  on  the  proportions  of  charcoal  afforded  by  dif* 
fereat  kinds  of  wood,  obtained  20  per  cent,  from  green 
oak,  and  19  ;»er  cenL  from  heart  of  oak  f. 
.  But  by  sulphuric  acid,  from  480  grains  of  oak^  I  Qb« 
tained  210  grains,  or  about  45  per  tent,  of  coaJ,  which 
burned  not  like  the  charcoal  obtained  from  the  same 
wood,  but  like  many  of  the  mineral  coals ;  and  this  was 
also  observed  in  the  combustion  of  the  greater  part  of  the 
^oals  obtained  by  the  humid  way  from  resinous  sub* 
stances.  . 

The  experiment  on  oak  also  appears  to  refute  another 
€i>jection  to  the  vegetable  origin  of  pit-coal^  namelyj 

•    •  Kirwan*s  Geologrcal  Essay?,  p.  324.     '  ^        •     . ' 

Yt  JoiiT&al  (le  Pbytique^  1799,  tome  48».  p-4Q9» 
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llie  total  absence  of  the  alkalis,  which  on  the  contrary 
are  so  constantly  obtained  from  the  ligneous  parts  of  ve- 
getables by  combustion  *.  But  I  have  shewn,  that  whea 
these  bddtes  are  carbonized  in  the  humid  way  either  by 
inuriatic  or  by  sulphuric  acid,  hot  any  alkali  can  be  ob* 
tained  from  the  ashes  of  coals  so  formed  ;  and  this  seem^ 
also  to  be^  farther  proof,  that  tlie  humid  way  has  beeU 
employed  in  the  operatiofis  of  nature  to  cor>vert  the 
above-mentioned  substances  into  pit-coal  i  fof  stipposinig' 
ftre  to  have  been  the  Jigent,  it  does  not  appear  easy  to 
conceive  how  the  alkali  could  have  been,  destroyed  of 
separated  f. 

Every  circuipstance  seems  therefore  ta  su.pjJ)ort  th0 
ajHaion  of  those  wbo  consider  the  pit-coaU  a»  having 
keen  formed  in  the  humid  way,  principally  from  vege* 
laWe  bodies,  and  most  probably  by  the  agency  of  sitl* 
pbtiric  acid  ;  and  allowing  that  animal  substances  may 
aI$o  have  contributed  to  the  production  of  coal,  yet  thiil 

*  Kirwan's  GcQloglcal  Essays^  p.  320. 

t  Some  have  attempted  to  account  for  the  absence  of  alkali  in  i\v^ 
Bovey  cpal  and  common  pit- coal,  by  supposing  that  the  vegetable  bo- 
dies (from  which  these  have  been  formed)  were  previously  deprived  of 
alkali  by  simple  lixiviailon  during  their  immersion  in  water.  Bui  in 
page  127  Cp.  29)  of  this  Paper,  I  have  shewn  that  the  Submerged  oak  of 
Sutton,  ahbough  deprived  of  its  tannin,  still  retained  its  potash,  which 
certalply  would  not  have  been  the  ca3e  if  the  latter  like  the  former 
could  have  been  separated  from  the  wood  by  mere  solution.  When 
wood  is  reduced  to  ashes,  the  alkali  becomes  completely  denuded  by 
the  destruction  of  the  woody  fibre,  and  consequently  may  be  imme* 
diately  taken  up  by  water  j  but,  when  wood  is  converted  into  coal  iti 
the  humid  way  by  means  of  an  acid,  then  it  seems  to  me  that  two 
effects  take  place;  for  the  intimnie  combination  of  the  alkult  wiih  the 
woody  irbrd  becomes  in  a  great  measure  destroyed  by  the  Ciirbonikation 
of  the  Tatter,  whilst  a  simultaneous  action  arises  m  the  affinity  between 
the  acid  and  the  alkali;  so  that  if  coal  has  been  formed  by  such 
means,  the  alkali  must  have  been  separated  from  the  wood  in  %]\% 
fktate  of  a  dissotved  neutral  salt, 

Voi..  X. — Second  Series.  Q  ^\W<1 
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114.      Experiments  on  a  Substance ^  which  possesses 

would  not  militate  against  the  above-^mentioned  opinion^ 
as  the  effects  produced  upon  them  by  that  acid  would  in 
all  the  essential  points  be  perfectly  similar  ^. 

*  From  the  nature  of  the  experimcntt  which  have  been  related  in 
this  Paper^  I  have  unavoidably  been  indi^ced  to  notice  concisely  th« 
different  opinions  on  the  forniatlon  of  coal  by  the  humid  way ;  but  I 
did  not  intend  to  have  mentioned  any  of  those  which  have  been 
brought  forward  in  favour  of  the  immediate  or  indirect  action  of  fire» 
as  I  only  wished  to  express  my  sentiments  respecting  the  most  probable 
of  the  former  opmtotis. 

Since,  however,  this  Paper  was^  written  and  partly  read  before  tho 
Royal  Society,  I  have  been  favoured  by  Sir  James  Hall,  with  a  copy  of 
his  Paper,  intituled,  **  Account  of  a  Series  of  Experiments  shewing 
the  Effects  of  Compression  in  modifying  the  Action  of  Heat  ;*'  and  I 
am  fully,  of  opinion  that  the  scientific  world  bias  not  for  a  long  time 
leceived  any  communication  of  more  importance^  or  in  which  mors 
aecuracy,  ability,  and  pers^erance  hav^  been  disf^ayed  f.  The  effectt 
which  Sir  James  Hall  has  produced  on  carbonate  of  lime  by  heat  acting 
under  compression,  certainly  removes  a  great  and  at  one  time  appa* 
rently  insurmountable  obstacle  to  the  Huttonian  or  Plutonian  theory; 
and  if  they  do  not  solve  the  grand  geological  problem,  they  must  even^ 
in  an  insulated  point  of  view,  be  allowed  to  have  opened  a  new  and 
unexplored  field  of  research  in  chemistry  as  well  as  in  geology* 

In  the  eighth  section  of  this  valuable  Paper,  the  author  has  given 
an  account  of  some  experiments  made  on  leather^  horn,  and  fir  taw- 
dust,  from  which  he  obtained  coal  which  burned  with  Harney  and 
.which  apparently  resembled  some  of  the  mineral  coals.  In  one  case 
also,  he  obtained  a  substance,  which  in  external  characters  appeared 
somewhat  similar  to  the  mixture  of  asphaltum  and  resin  found  at 
Bovey,  to  which  1  have  given  the  name  of  Resin^asphaltum.  These 
experiments  Sir  James  Hall  intends  to  resume,  and  it  is  my  earnest 
wish  that  he  would  do  so;  for  although  I  am  strongly  inclined  to  be* 
lieve  that  the  mineral  coals  have  generally^  if  not  always,  been  formed 
by  some  humid  process,  yet  it  is  impossible  to  foresee  the  resuUf 

which 

f  It  may  be  agreeable  to  many  of .  our  readers  to  learn  that  a  very  con»> 

else  but  good  abridgement  of  this  valuable  paper  has  been  [inserted  in  the 
sixth  number  of  the  Retrospect  of  Philosophical,  &c;  Discoveries ;  and  that 
tbewhoie  of  the  extensive  ..original  has  been  introduQed  by  Mr.  Nicholsoa 
in  the  late  numbers  of  his  journal: 
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An  inquiry  into  the  nature  and  formation  of  coal  was 
niy  first  object  when  I  discovered  the  artificial  tanning 
stfbstance  ;  and  considering  the  importance  of  the  latter, 
it  will  not  appear  surprising,  that  it  diould  immediately 
hare  engaged  the  principal  part  of  my  attention. 

In  addition  to  the  experiments  which  have  been  related 
in  the  three  Papers  upon  this  subject,  I  intended  to  have 
decomposed  the  different  varieties,  to  have  compared 
their  gases  and  other  products  with  f})ose  of  the  natural 
substance  called  Tannin,  and  especially  to  have  endea- 
▼onred  to  discover  more  economicsd  methods  of  obtaining 
tbe  artificial  product  ;  for,  exclusive  of'  speculative 
science,  this  appears  to  be  an  object  of  consequence,  not 
only  respecting  that  useful  and  valuable  branch  of  ma- 
nufacture to  which  it  immediately  relates,  but  also  as  the 
means  of  preventing^  or  at  least  of  diminishing,  the  pre- 
mature destruction  of  timber  in  a  country,  where,  on 
account  ef  its  pop\ilation,  as  well  as  on  account  of  its 
maritime  positiOH,  every  economy  in  such  an  article 
should  be  most  rigidly  observed. 

'  But  for  the  present,  I  intend  to  relinquish  this  subject 
ito  such  .as  way  consider  it  worthy  of  attention  ;  whilst, 
as  I  have  already  stated,  I  eiitertaia  very  sang4iine  ex- 
pectations, that  eventually  it  will  prove  ecpnomically 
useful ;  and  should  any  be  inclined  to  pursue  the  inquiry, 
I  would  recommend  particular  attention  to  those  pro- 
cesses Tfrhich  relate  to  the  roasted  vegetable  substances, 
and  to  peat. 

Almost  any  refuse  vegetable  matter,   such  as  twigs, 

dc^  leaves,  &c.  will  serve  for  the  former  ;  whilst  the 
Jatt6r,  as  I  have  shewn,  d^>es  not  require  to  be  roasted^ 

which  may  be  obuined  from  animal  and  vegetable  bodies  subjected  to 
the  effects  of  beat  modified  by  compiession,  as  ^he  principles  of  these 
Jbodies  may  be  acted  upon,  and  may  be  made  to  re-act  on  each  other, 
{HH^cr  circumsiances  which  uptil  now  have  not  been  imagined. 

Q  2  and 
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and  in-  xn^ny,  especially  the  Nortberor  coupties,  peat  is 
fourKl  in  such  abundeiice^  that  but  a  sm'4\l  proporUmial 
quantity  is  consumed  ia  the  only  useful  way  to  which  it  . 
has  hitherto  been  applied,  namely,  fuel. 

Before  I  conclude  this  Paper  J  sh^U  also  o\isetye>i  that 
tl)^  experiments   which  have  been  described,   iiiv^t  be 
regarded  only  as  a  mere  sketch  of  (hat  which  0)ay  be 
performed,  w|»il$t  the  facts  which  have  been  dscertaioefd 
respecting  the  resins,  balsams,  gum  resinsi,  and  guin%, ; 
serve  to  prove,,  that  niuch  may  be. expected  fromregukv 
chemical  examinations  of  these  bodies.     But  such,  iuves^  r 
ligations,  ia  or(}er  that  science  piay  truly  be,  prdixiOjte4» 
should  be  strictly  regular :  that  is,  they  should:  not  be 
taken  up  in  a  desultory  manner,  but  these  substanoeoi  > 
should  be  comparatively  and  systematically  examined  •. 
with  all  the  accuracy  which  C4r>  h^  employed  in  the  pre-.  . 
sent  stati^  of  chemical  knowledge;  fp^  ^  this  t^n<^w4edgd  : 
concerning  the  composition  of  org^fii^^.  l¥>4i^  ^  oo»^ 
fessedly  very  imperfect,  I  am  persiiaded,^  that  hk^.  qlher  . 
of  the  sciences,  chemistry  will  be  less  liable.  tQ  efrmr,  . 
when  guided  by  comparative  exp^rimeots  awl  iCoiJppar^. 
rati.ve  analyses, 

T^v  .-771:1  Vyini..     ■.  ■    ■    ■ '"    :■■     -t  .f      '    .'    .'r.  '.'fri!  .,    I     'niti    t -T.-: 
JProvftsses/or  preparing  cheap  and  durable  Paints  with  Pish 
Oil,    By  Mr.  Thomas  VANHERAtAN,  of  Mary^e-Bone^  ' 
streety  Gvlden-square^  ,  ' 

From  the  Transactions  of  the  Society  for  the  Eixcau- 
ragement  of  Arts,  Manufactures,  and  Comm£rc«- 

The  Silver  Medal  ajid  Twenty  Guineas  ^'ere  voted  by  the 
Soci4:ty  fcAt*  this  Cammunicati&n, 

XJ AVING  applied  a  great  portion  of  my  time,  for  se- 
veral years  past,  to  discover  a  method  of  preparing  a 
cheap  and  durable  composition. for  the  defence  and  pre- 
servation 
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durable  Paints,  with  Fisb-Oil.  i  n 

servation  of  all  works  exposed  to  the  inclemency  of  the 
weather,  I  have  now  the  satisfaction  of  laying  before  the 
Society  for  the  Encouragement  of  Arts,  ,&c«  specimens  of 
some  of  the  above  colours  ready  prepared  for  use,  which 
will,  I  flatter  myself,  be  found  superior  to  all  others  for 
cheapness  and  durability,  equal  to  any  in  beauty,  and 
not  subject  to  blister  or  peel  off  by  the  sun. 

The  vehicle  made  use  of  for  the  said  paints  is  fish-oil, 
the  preparation  of  which  is  so  simple,  that  when  known, 
gentlemen  who  have  large  concerns  to  paint,  may  have 
this  composition  of  any  colour  manufactured,  and  laid  on 
by  their  labourert^.  I  have  sent  a  bottle  of  the  prepared 
oil.;  also  a  number  of  patterns  of  various  colours.  The 
highest  price  of  any  does  not  exceed  3d.  per  pound,  and 
many  of  them  so  low  as  2d.  in  a  state  fit  for  use.  I  have 
likewise  sent  a  pot  of  white-lead  which  has  been  ground 
with  prepared  fish-oil ;  and  which,  when  thinned  with 
linseed-oil,  surpasses  any  white  hitherto  made  use  for  re- 
sisting all  weathers,  and  retaining  its  whiteness. 

To  r^  me  Tan  of  Cod,  Wliak,  or  Seal  Oil,  f9r 
Painiing,  with  the  Cost  attendifig  it. 

One  ton  of  fish-oil^  or  252  gallons  -  -  -  - 
32  gallons  of  vipegar,  at  2^.  par  gallon  *.  - 
1 2lbs.  litharge,  at  5d.  per  lb.  -  -  -  -  - 
I2lbs.  white  copperas,  at  6d.  ditto  -  .  « 
12  gallons  of  linseed-oil,  at  4s.  6d.  per  gallon 
2  gallons  of  spirit  of  turpentine,  SitSs.  ditto 
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252  gallons  of  fish-oil,  "  '  ■  -  ■    '- 

J  2  ditto  linseed-oil, 

2  ditto  spirits  of  turpentine, 

32  ditto  vinegar, 


298  gailonS)  worth  \s.  6d.per  gallon* 
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1  IS  Processes  for  preparing  cheap  (Ml 

£.   s.  d. 

Which  produces       -    -     67     1  O 

Deduct  the  expense      -    43    5  O 


^!  23  16    0  profit- 


To  prepare  the  Vinegar  for  the  OU* 

Into  a  cask  which  will  contain  about  forty  gallons,  put 
thirty-two  gallons  of  good  common  vinegar  ;  add  to  this 
twelve  pounds  of  litharge  and  twelve  pounds  of  white 
copperas  in  powder  ;  bung  up  the  vessel,  and  shake  and 
roll  it  well  twice  a  day  for  a  week,  when  it  will  be  fit  to 
pat  into  a  ton  of  whale,  cod,  or  seal  oil ;  (but  the 
Southern  whale  o\\  is  to  be  preferred,  on  account  of  its 
good  colour,  and  little  or  no  smell) ;  shake  and  mix  all 
tbgether,  when  it  may  settle  until  the  next  day;  then 
poor  off  the  clear,  which  will  be  about  seven-eighths  of 
the  whole.  To  this  clear  part  add  twelve  gallons  of 
linseed-oil  and  two  gallons  of  spirits  of  turpentine ;  shake 
th^m  well  together,  and  after  the  whole  has  settled  two 
qr  three  days  it  will  be  fit  to  grind  white-lead  and  all 
fine  colours  in ;  and  when  ground,  cannot  be  distin* 
guished  from  those  ground  in  linseed-oil,  unless  by  the 
Mperiority  of  its  colour. 

If  the  oil  is  wanted  only  for  coarse  purposes,  the  lin- 
8eed«oil  and  oil  of  turpentine  may  be  added  at  the  same 
time  that  the  prepared  vinegar  is  put  in  ;  and,  after 
being  well  shaken  up,  is  fit  for  immediate  use  without 
being  suffered  to  settle. 

The  vinegar  is  to  dissolve  thje  litharge,  and  the  cop- 
peras accelerates  the  dissolution,  and  strengthens  the 
drying  quality. 

The  residue,  or  bottom,  when  settled,  by  the  addition 
of  half  its  quantity  of  fresh  Hmo-water,  forms  an  excel- 
lent 
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lent  oil  for  mixing  with  all  the  coajrse  paints  for  pna- 
serving,  outside  wor]^. 

Note.  All  colours  ground  in 'the  above  oil,  and  used 
for  inside  work,  must  be  thinned  with  linseed-oil  And  oil 
4>f  turpentine. 

%^  The  oil  mixed  with  lime-water  I  call  incorporated 
ml 

The  Mtthoi^fPrepwingy  mid  the  Expense  of  the  varioiis 
Impenetrable  Paints. 

First.  —  Subdued  Green* 

j£.    «.  it 
Frosih  lime-water,  6  gallons      -    -    -    •    O    O    :^ 
Boad-dirt  finely  sifted,  12  pounds      *    -    O     1    O 
Whiting,  112  ditto    ^------024 

Bbie-black,  30  ditto  ..---.«-o26 
Wet  blue,  20  ditto    -------0  10    0 

Residue  of  the  oil,  3  gallons    -    -    -    -    o    6    O 

YaUow  ochre  in  powder,  24  pounds  -   r    O    2    0 

■   «         I  ail    niM.^ 

rf.  i    4    I 

This  ^composition  will  weigh  368  pounds,  which  k 
scarce  one  penny  per  pound.  To  render  the  above  paioi 
fit  for  use,  to  every  eight  pounds  add  one  quart  of  tb0 
ineorporated  oil  and  one  quart  of  linseed  oil,  and  it  wilt 
be  found  a  paint  with  every  requisite  quality,  both  of 
beauty,  durability,  and  cheapness,  and  this  state  of  pre* 
paration  does  not  exceed  2|(/.  j^er  pound ;  whereas  the 
jBoal  tar  of  the  same  colour  i$  §ds 

Th^  Method  of  mixing  th^  Ingrpdiints  for  th^  SuMu$i 
Green, 

First,  pottr  six  galjons  pf  lin^p-watcr  into  a  large  tub, 
then  throw  in  112  pounds  of  whiting ;  stir  it  round  weli 

with 
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witJi  a  stirrer,  Jet  it  settle  for  about  an  hour,  and  stir  it 
again.  Now  you  may  put  in.  the  \i^  pounds  of  road- 
dirt  ;  mix  it  well,  then  add  the  blue-black,  after  which 
the  yellow-ochre,  and  when  all  is  tolerably  blended,  take 
it  out  of  the  tubi  and  put  it  on  a  large  board  or*  platform, 
and  with  a  labourer's  shovel  mix  and  work  it  about  as 
they  do  mortar.  Now  add  the  wet  blue,  whiqh  must  be 
previously  ground  iu  the  incorporated  dit  fas  it  will  not 
grind  or  mix  with  a»y  other  oii).  When  this' is  added 
to  the  mass,  you  may  begin  to  thin'it  with  the  incorpo- 
rated oil  in  the  proportion  of  one  quart  to  every  eight 
pounds;  ^nd  then  the  linseed  oil  in  the. same  propottion, 
and  it  is  ready  to  put  into  casks  for  use. 

Lead  Colour. 

^.  s.  i. 
Whiting,  112  pounds  •.  «  •  •  .0"  2  4 
Blue-black,  5  ditto  ^-^-•Oia? 
Lead  ground  lu  oU,  28  ditto  .  -  •  a  14  O 
Road-dirt,  SG  ditto  -----006 
Lii^e-M'ater,  5  gallons  -  -  -  -  0  0  6 
Residue  of  the  oil,  2|  ditto  '►--050 


Weighs  25.6  pounds.  jjg.  1     4     O 


To  the  above,  add  two  gallons  of  the  ihcorpdrated  oil, 
and  two  gallons ofclinseed-Qil  to. thin  it  for  UBeyaiutit  will 
not  exceed  l|^.  per  pound. 

Note*  The  lime-water,  whiting,  road-dirt,  aod  bJue- 
black,  must  be  first  mixed  together,  thtea  add  the  ground 
lead,  first  blending  it  with  two  gallons  and  a. half  of  the 
prepared  fish-oil ;  aftef  which  thin  the  whole  with  the 
two  gallons  of  linseed-oil  and  two  gallons  of  incorporated 
ail,  and  it  will  be  fit  for  use.  For  garden-doors,  and 
4^her  work  liable  to  be  in  constant  us©,  st  little  spirits  of 

turpentine 
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turpentine  may  be  added  to  the  paint  whilst  laying  od^ 
which. will  have  the  desired  effect.  ^ 

Bright  Green. 

112  lbs.  yellow  ochre  in  powder,  at  2d,  per  lb. 

168  ditto  road-dust  --------- 

1 1 2  ditto  wet  blue,  at  6d.  per  lb.     -    -    -    - 

10  ditto  blue-black,  at  3d.  ditto      -     -    -    - 

6  gallons  of  lime  water       ------ 

4  ditto  fi§h-oil  prepared      --.---- 

•  7i  ditto  incorporated  oil      -----    - 

7|  ditto  linseed-pil,  at  4^.  Q((.  per  ^dllon    - 

592  lbs.  weight,  d 

This  excellent  bright  green  does  not  exceed  three 
p^nce  farthing  per  pound  ready  to  lay  on,  and  the  in- 
ventor challenges  any  colour-man  or  painter,  to  produce 
a  green  equal  to  it  for  eighteen  peqce. 

After  painting^  the  colour  left  in  the  pot  may  be  co- 
vered with  water  to  prevent  it  from  skinning,  and  the 
brushes,  as  usual,  should  be  cleaned  with  the  painting 
knife,  and  kept  under  water. 

A  brighter  green  may  be  fiprmed  by  omitting  the  blue- 
black  ;  and 

A  lighter  greep  may  be  made  by  the  addition  of  ten 
pounds  gf  ground  white-lead. 

A  variety  of  greens  may  be  obtained,  by  varying  the 
proportions  of  the  blue  and  yellow, 

Observe  that  the  wet  blue  must  be  ground  with  the  in- 
corporated .oil,  preparatory  to  its  being  mixed  with  the 
mass. 

Yoi^.  X. — Second  $£RI£I.  1^  Stone 


Digitized  by 


Google 


J2t  Processes  for  preparing  cheap  and 

Stone  Colour. 

Lime-water,  4  gallons  --------004 

Whiting,  112  pounds -024 

WhiteJead  ground,  28  pounds,  at  6rf.  per  lb.     0  14     0 
Koad-dust,  5^  pounds  --------006 

Prepared  fish-oil,  2  gallons     ------06C( 

Incorporated  oil,  3  J  gallons    ------07     0 

Linseed-oil,  3|  ditto     --------0159 

Weighs  293  pounds.  £.2     5  \l 

The  above  stone  colour,  fit  i6t  use,  is  not  two  pence 
per  pound. 

Brown  Red. 

£>    s.    d. 
Lime-water,  8  gallons    --------008 

Spanish  brown,  11 2  lbs.      -------lOO 

Eoad-dust,  224lbs.    - 020 

4  gallons  of  fish-oil  ---------0  1 20 

4  ditto  incorporated  oil       ------^080 

4  ditto  linseed-oil      -------^-Q180 

Weighs  501  pounds.  £.2    0    8* 

This  most  excellent  paint  is  scarcely  one  penny  per. 
pound. 

The  Spanish  brown  must  be  in  powder. 

A  good  chocolate  colour  is  made  by  the  addition  of 
blue-black  in  powder  or  lamp-black,  till  the  colour  is  to 
your  mind  ;  and  a  lighter  brown  niay  be  formed  by  ad-, 
ding  ground  white-lead. 

Note,  By  grouJul  lead  is  meant  white-lead  ground  in 

oil.  ^t 

♦  The  sum  cast  up  is  erroneous. 

Yellow 
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YellQw  k-  prepared  willi  yellow  ochre  in  powder,  in 
the  sa^ie  proportion  n-^  the  Spanish  brown. 

Blac^k  is  also  prepared  ui  Jthe  same  prpportion,  using 
lamp-black  or  blu^lack. 

To  whiten  Linseed-OiL 

Take  any  quantity  of  linseed-oil,  and  to  every  gallon 
add  two  ounces  of  litharge  ;  shake  it  up  every  day  for 
'fourteen  days,  then  let  it  settle  a  day  or  two ;  pour  off 
tiie  clear  into  stiallow  pans,  the  same  as  dripping-pans^ 
first  putting  half  a.  pint  of  spirits  of  turpentiue  t;o  eaoh 
gallon.  Place  it  in  the  sun,  and  in  three  days  it  will  be 
as  white  as  nut-oil. 

This  oil,  before  it  is  bleached,  and  without  the  tur- 
pentine, is  far  siiperior  to  the  best  boiled  oil,  there  being 
no  waste  or  offensive  smell. 

From  experiments  made,  it  appears  that  fine  sand  will 
not  answer  the  purposes  of  road-dirt  in  paintings  and 
that  this  dry  dirt  or  dust  collected  in  highways  much 
,  travelled  by  horses  and  carriages,  and  afterwards  finely 
sifted,  is  the  article  reconunended,  as  possessing  the  pr^ 
perties  required. 

I  beg  leave  here  to  subjoin  a  receipt  for  a  constant 
l\'hite  for  the  inside  painting  of  houses ;  which  paiat, 
though  not  divested  of  smell  in  the  operation,  will  be- 
come dry  in  four  hours,  and  all  smell  gone  in  that  time. 

White  Paint. 

To  ond  gallon  of  spirits  of  turpentine,  add  t\vo  pounds 
of  frankincense,  let  it  simmer  over  a  clear  fire  until  dis* 
Holved  ;  strain  it,  and  bottle  it  for  use.  To  one  gallon  of 
my  bleached  linseed-oil,  add  One  quart  of  the  above, 

R  a  shako 
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shake  them  well  together,  and  bottle  it  also.  Let  anj 
quantity  of  white-lead  be  ground  with  spirits  of  turpen- 
tine very  fine,  then  add  a  sufficient  porttoo  of  the  last 
mixture  to  it,  until  you  find  it  fit  for  laying  on.  If  in 
working  it  grows  thick,  it  must  be  thinned  with  spirits  of 
turpentine. — It  is  a  flat  or  dead  white. 


The  following  letter  was  recdved  by  Mr.  Vanhcrmad 
Irom  Mr.  Hill,  of  West  Lavant,  Sussex,  Builder  and 
ISurv^yor,  to  the  Duke  of  Richmond. 

Sir, 

1  have  just  received  your  letter,  dated  the  5th  instant, 
and  am  happy  to  find  that  your  oil  and  colour  business 
so  well  stands  the  test  of  others,  as  well  as  that  of  myself. 
The  fish-oil  composition  you  made  use  of,  in  all  the 
painting  you  haye  done  at  Earl's  Court,  Kensington,  for 
his  Grace  the  Duke  of  Richmond,  under  my  superin- 
rendance,  in  1802-3,  was  fully  equal,  if  not  superior,  to 
any  painting  done  in  the  usual  M^ay  with  linseed -oil, 
white-lead,  &c.  I  have  also  the  highest  opinion  of  your 
coarse  composition  and  fish-oil  you  made  use  of  on  the 
out-build rngs,  fences,  &c.  on  the  above  premises ;  the 
great  body,  and  hard  surface  it  holds  out,  must  be  of  the 
greatest  preservation  to  all  timbers  and  fences  exposed  to 
open  air  and  all  weathers.  It  must  also  be  of  the  greatest 
service  on  plastered  stucco,  external  walls,  &c. 

If  any  farther  attestation  from  me,-  relative  to  the  busi- 
ness you  did  at  the  above  premises,  can  be  of  any  ser- 
vice to  yoju,  you  will  command. 

Sir,  your  obedient  servant, 

W.HILL. 

Methoi 
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Methodof  cleansing  Silky  WooUeriy  and  Cotton  Goods j 
without  Damage  to  the  Texture  or  Colour. 

By  Mrs.  Anne  Morris,  of  Union-street,  near  the.  Mid- 
dlesex  Hospital. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

'  Fifieen  Guineas  ^ere  voted  hy  the  Society  to  Mrs.  Morris 
for  this  InverUion. 

X  AKE  raw  potatoes,  in  the  state  they  are  taken  out  of 
the  earth,  wash  them  well,  then  rub  them  on  a  grater 
over  a  vessel  of  clean  water  to  a  fine  pulp,  pass  the 
liquid  matter  through  a  coarse  sieve  into  another  tub  qf 
clear  water  ;  let  the  mixtui'e  stand  till  the  fine  white  par- 
ticles of  the  potatoes  are  precipitated,  then  pour  the  mu-> 
cilaginous  liquor  from  the  fecula,  gind  preserve  this  liquor 
for  use.  The  article  to  be  cleaned  should'  then  be  laid 
upon  a  linen  cloth  on  a  table,  and  havifig  provided  a 
clean  sponge,  dip  the  sponge  in  the  potatoe-llquor,  and 
apply  the  sponge  thus  wet  upon  the  article  to  be  cleaned, 
and  rub  it  well  upon  it  with  repeated  portions  of  the 
potatoe7liquor,  till  the  dirt  is  perfectly  separated ;  then 
wash  the  article  in  clean  water  several  times,  to  remove 
the  loose  dirt ;  it  may  afterwards  be  smoothed  or  dried. 

Two  middle-sized  potatoes  will  be  sufficient  for  a  pint 
of  water. 

The  white  fecula  which  separates  in  making  the  muci- 
laginous liquor,  will  answer  the  purpose  of  tapioca,  will 
make  an  useful  nourishing  food  with  soup  or  milk,  or 
serve  to  make  starch  or  hair-powder. 

The  coarse  pulp  which  does  not  pass  the  sieve  is  of 
great  use  in  cleaning  worsted  curtains,  tapestry,  carpets, 
^r  other  Course  ^oods. 

The 
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Tfi8  mucilaginous  liquor  of  the  potatoes  will  clean  all 
sorts  of  siik,  cotton,  or  woollen  goods,  wittottt  Imrting 
the  texture  of  the  article,  Qf  spoiling  the  colour^ 

It  is  also  useful  in  cleansing  oil-paintings,  or  furniture 
Hbat  is  soiled. 

Dirty  painted  wainscots  may  be  cleaned  by  wetting  a 
sponge  in  the  liquor^  then  dipping  it  in  a  iittje  fine  cles^n 
•and^  and  afterwards  rubbing  the  wainscot  therewith • 

Various  experiments  %^'ere  made  by  Mrs*  Morris,  in 

the  presence  of  a  ConiiaaittQe^  at  the  Society's  house  :  the 

^  whole  process  was  performed  before  them  upop  fine  and 

coarse  goods  of  different  fabricks,  and  to  their  satisfaction* 


^E-xpcritnent^  mude  of  the  Request  of  the  Board  of  ^gricui^ 
iure.    By  Mr.  John  WRiqax. 

From  the  CoMMUsncATioNs  to  the  Board  cif 

Agriculture. 

Experiment  L 
Conclusion  of  the  Expcmvient  on  the  comparative  Value  of 
Manures  —  Fourth  Year   OatSy    after    Clover    on    one 
Ploughing* 

J/P2B.  £6,  1S05,  ploughed  the  clover  ley  for  oats; 
March  7»  sowed  and  iiarrowed  the  fonr  half  roods  with 
two  pecks  and  a  half  each. 

August  14,  mowed  and  gathered  into  sheaves,  and  on 
iJie  24th  threshed,  on  a  large  cloth  in  the  field. 

Produce. 


Per  Acre. 

Value  at  24.?^ 

Buiih. 

Pecks. 

Bush. 

Pecks. 

,^.     *.      d. 

No. 

1. 

Fi'csli  stable  dung  4 

3      - 

38 

0 

-'     5   14     0 

No. 

2. 

Rotten  ditto     -     5 

0     - 

40 

0 

-^00 

No. 

3. 

Iliirnt  straw      -     4 

3     - 

38 

0 

-     5  14     0 

No. 

4. 

Without       -     -     4 

0     - 

32 

0 

-     4  16     a 

The 
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The  half  rood  without  manure,  producing  after  the 
rate  of  four  quarters  per  acre,  rather  surprised  itie,  and 
shews  the  fertility  of  the  ipanures  to  be  greatly  abated  ; 
which,  however,  on  this  light  soil,  is  no  more  than  what 
inight  be  expected. 

Recapituktiou.  —  Value  qfth^  Crcpsfor  Four  Year^. 

Jvfo.  1.  Fresh  stable  dung,  ^st  year  turnips,  per 

acre  -------.  ---30CJ 

2d  ditto  barley,  at  36^.  per  quarter  6  17     S 
3d  ditto  clover  ------     I  10    Q 

4th  ditto  oats,  at  24^^  -    -     -     •     514Q 

^'.17     1     3 


Np.  2.  Rptten  dung,  1st  year  turnips, /^raci'e  2  15  O 

2d  ditto  barley     -     -     -  8  5  4f 

3d  ditto  clover     -    -    -  1  1 1  € 

4th  dittcr  oats  -     -     -     -  6  O  O 


<£.  IS   11    lOj 


No.  3.  Burnt  straw,  1st  year  turnips,  per  acre  I   15  O 

2d  ditto  barley     -    -     -  6  16  ij 

3d  ditto  clover     -     -     -  i     7  o 

4th  ditto  oats       -     -    -  5  14  O 


£^  15   12     li 


No.  4,  No  manure,  1st  year  turnips,  p^r  acre  0  4  0 

2d  ditto  barley     -     -     -  3  6  4f 

3d  ditto  clovor     -     •     -  0  12  0 

4tb  ditto  joats «    *.    -    -  4  1.6  O 


£.  8  18     4£ 
Gross 
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£.   s.   i. 

Gross  produce  of  one  acre  for  four  years,  ma- 
nured with  twenty-four  tons  of  fresh  stable 
dung,  in  a  straw  state      ------     n     i     5 

Ditto  of  one  acre  unmanured,  on  the  same  soil   8  18     4£ 


Value  of  the  stable  manure  to  the  occupier  ^.8     2  10| 


Gross  produce  of  one  acre  for  four  years,  ma- 
nured with  sixteen  tons  of  rotten  stable  dung, 
made  from  the  said  materials,  8  months  old  18  II   104 

Ditto,  unmanured,  on  the  same  soil    -    -    -    8  18     4x 


Value  of  the  rotten  dung  to  the  occupier  5^.  9  13    6 


Gross  produce  of  one  acre  for  four  years,  nuu 
nured  with  six  tons  of  dry  barley  straw, 
burnt  on  the  ground,  ploughed  shallow  im- 
mediately ancji  sq  wed  -     -    -    -    -    -    -     151?     14 

Ditto  one  acre  unmanured,  in  the  same  soil        8  18     44 


Value  of  the  burnt  straw  to  the  occupier  a^.  6  1 3     9 


This  e;^periment  shews  the  value  of  manures  to  the 
farmer  in  a  very  inviting  point  of  view  indeed,  and  how 
much  it  behoves  him  to  strain  every  nerve  to  obtain  a 
copious  dressing  for  his  ground,  if  he  would  farm  to  pro- 
fit, which  is  what  we  all  aim  at.  In  the  comparison  of 
manures,  rotten  dung  appears  superior,  but  that  dcix^nds 
Upon  whether  twenty-four  tons  of  stable  dung  would  make 
sixteen  of  rotten  or  spit  dung  eight  months  old.  I  am  of 
opinion  it  would  not,  at  least  such  as  I  used,  and  perhaps 
Bot  more  than  twelve  tons :  now,  if  only  twelve  tons  had 
becn.eaiployed  in  the  present  case,  instead  of  <>/.  13.  6d. 
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in  all  probability  there  would  have  been  but  7/.  is.  lid.' 
wiiich  is  almost  one  pound  less  than  the  stable  manure 
produced  ;  therefore  we  cannot  be  certain  which  of  these 
is  best,  until  we  know  at  a  certainty  how  much  a  ton  of 
stable  manure  will  weigh  when  rotten :  however,  there 
is  one  thing  we  may  be  satiis6ed  about;  that  they  are 
both  exceedingly  valuable  to  the  farmer,  as  wcH  as  the 
burnt  straw/ 

Experiment  If. 

j/n  Experiment  to  prwe  ^whether  Spring  W^eat^  Barky ^ 
Oats  J  or  Autumnal  Wheat  ^  will  pay  the  Farmer  best  after 
Turnips;  the  Turnips  fed  off  by  Sheep. 

•'  April  i,  J  805.  Four  half  roods  wer.e  measured  off  and 
sowed,  in  the  /ollowing  manner,  all  on  the  same  day. 

Peck.  Quart. 

JS^.  1,  Sowed  with  1  1  of  spring  wheat,  broadcast. 

No.  2.  Ditto  -     -     2  0  of  barley,  ditto. 

No.  3.  Ditto  -    -    2  4  of  oats,  ditto. 

No.  4.  Diito  -    -     1  2  of  common  autumnal  wh«at,d\ 

I  do  not  know  whether  the  above  quantities  of  seed 
will  be  considered  the  most  proper  :  I  can  only  add,  tbey 
<are  the  most  general  quantities  used  here.  They  all 
proved  very  fine  crops,  but  the  rapidity  of  the  growth 
^fithe. spring  wheat  was  truly  astonishing.  . 

Produce. 

Per  €loarter. 
Bu.  Pk.  at.    I.    s.  d.    L  s.    d.      Reaped. 
No.  1 .  Spring  wheat  ^3    1    ilatS   0  0-1    4  7iAug.  31. . 

No.  2.  Barley   -     -    -  5  0   1  -  1  16  0-  1   2  7i '31. 

No.  3.  Oats       ^-     -702-140-11  2^^ 24. 

No.  4.  Autumnal  wheat  2  0   1-30  0-015  2|'&pt.20. 

The  autumnal  wheat,  although  a'very  fine  crop,  was> 
-from  being  so  late  sowed,  overtook  by  the  mildew ; 
which,  I  fear,  must  often  be  the  case,  especially  as  this 

Vol.  X. — Second  Ssrks.  S  was 
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trstf  not  a  milde^v  year ;  as  il  wa&  perfectly  green,  wheu 
9,11  the  others  were  down  ripe.  It  appeared,  indeed^  as 
if  Nature  ha4  not  time  to  perforna  her  offices,  as  many 
larje  ears  were  pearly  empty^.  being  nothing  more  thaa 
shapes  of  ears.  The  superiority  of  the  spring  wheat  ov&c 
the  autumnal,  is  very  great  indeed,  being  3/.  15^  4tf« 
fer  acre,  exclusive  of  the  difference  in  quality,  and  th9 
price  each  would  have  fetched  at  market ;  as  the  spring 
wheat  was  worth  at  least  lOs,  per  quarter  more  than  the 
other,  on  account  of  its  being  mildewed,  and  very  thin 
and  light,  which  makes  more  than  4/.  1 5s.  4d.  per  acre 
superiority,  which  is  the  value  of  an  ordinary  crop.  I 
have  charged  them  all  at  the  prices  I  judged  necessary 
they  should  be  at  to  pay  the  grower,  and  not  what  they 
would  actually  have  sold  for  at  the  time ;  wheat  at  3/. 
barley  at  l/.  ]6s.  oats  at  iL  4s.  Should  you  think  these 
prices  improper,  they  may  be  easily  altered. 

Experiment  III, 
j4n  Experiment  niade  in  m*der  to,  ascertain  the  propet 
.    Depth  Seed  Barley  'should  be  deposited  in  the  Earthy  after 
Turnips y  to  produce  the  greatest  Crop^ 

April  9th,  1805.    Four  half  roods  were  measured  ofl^ 
jdpugbed,  and  sowed  as  follows  : 

No.  1.  Sowed  with  two  pecks  of  barley,  the  ground 
tilled  and  harrowed  fine,  and  then  the  seed  sown,  and  no 
Boore  harrowing  than  merely  to  hide  the  seed  from  the  birds, 
.  IJ^o.  2.  Sowed  with  ditto,  previous  to  harrowing,  con- 
sequently buriod  deeper  than  No.  1. 

No.  3.  Sowed  with  ditto,  and  ploughed  in  two  inches 
ieep.        .^ 

No.  4*  8owed  with  ditto,  and  ploughed  in  four  inebes 
deep. 

The  crops  of  all  esrcellent,  and  no  superiority  di^ern- 
ible  by  the  eye :  all  reaped  September.  % 

■^Produce. 
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Produce. 
Bush.  pk.  at.  £,     9.    d. 

No.  1.6    0    2  value  per  acre,  at  36*.  per  qr.  10  18     3 

No,  2.  5     2     1 — -        ^-*—       9  1»     l4 

No.  3.  5     0     5         -^- 9     5     7  J 

No.  4.  5     0     4         < 9     4     6 

This  experiment  appears  quite  conclusiire  in  f^roar  of 
shallow  sowing,  as  the  quantity  decreases  every  time  as 
the  seed  is  laid  deeper.  1  shall  beg  leave  to  assign  two 
reasons  for  it,  though  perhaps  neither  of  them  the  real 
cause.  First,  by  harrowing  No.  i  previous  to  sowing, 
the  surface  was  laid  even,  and  the  seed  fell  much  more 
regular  over  it;  whereas,  when  seed  is  sowed  upoii 
rough  land,  it  is  not  uncommon  to  see  ten  corns  lie  in  a 
square  inch,  and  a  square  foot  near  it  without  one^  ow- 
ing to  the  seed  rebounding,  and  falling  into  the  lowei^ 
parts;  it  likewise  gets  buried  at  difFenent  depths^  and 
consequently  is  not  all  up  together.  Secondly,  by 
ploughii^,  it  is  unequally  distributed,  a^d  some  of  it  tx>- 
taily  buried,  especially  ^at  four  inches  deep.  A&eraH, 
this,  like  a  great  deal  of  ether  ctgrkultaral  pi'aotice,  mu#t 
1^  left  t0  the  agriculturist ;  for  lipon  a  dry  burning  soil^ 
highly  manured,  and  a  hot,  dry  summer,  the  ploughed 
in  might  answer  the  best ;  but  upon  a  cool  loamy  soil  I 
should  prefer  the  harrowing. 

Experiineiit  £V^ 

An  Experiment  made  to  ascertain  the  Effects  o/Mavurei 
Jot  Barley^  or  naked  Fallow. 

April  llth,  leos.  Nine  half  roods  were  measifred  o<f, 
•manarcd;  arid  sowed  as  follows,  with  two  pecks  of  barfey 
«acb:  ^ 

No.  1.  Manured  witli  one  cart  load  of  long  fresh  stab3 
dung. 

No.  2.  Two  ditto. 

S  2  No;s. 
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No.  3.  Three  ditto. 

No.  4.  One-fourth  of  a  load  of  the  same  durtg,  rotfeeo! 
spit  dung4 

No.  5.  One-half  of  a  load  ditto. 

No.  6.  Three-fourths  of  a  load  ditto. 

No.  7.  Three-quarters  of  a  ton  of  barley -straw,  spread 
over  and  burnt  immediately  before  sowiag  the  seed,  and 
well  harrowed  in. 

No.  8.  Three-quarters  of  a  ton  of  bean-straw,  burnt 
the  same. 

No.  9.  No  manure  :  all  mowed  Sept.  9th. 

Produce. 

B(i.  Pk.  au  £.    s.      d. 

No*.  1.    3    0     5  value  per  ^cre  ^t  36S.  per  qt.  5  13    74 


No.  2. 

3 

1 

2 

No*  3. 

3 

2 

0 

No.  4. 

3 

0 

4 

♦No.  5. 

3 

i 

1 

No.  6. 

3 

1 

6 

No.  7. 

4 

0 

0 

No.  8. 

3 

1 

7* 

No.  9. 

2 

1 

4 

5 

19 

3 

6 

6 

0 

5 

12 

6 

5 

18 

14 

6 

3 

9 

7 

4 

O 

6 

4 

lOi 

4 

5 

6 

'  *  I  have  one  rematrk  t«  make  on  the  bean-straw  producing  less  thaa 
the  barley-siraw.  Ju&t  as  we  had  finished  burning  the  barlcy-strawj 
and  going  to  burn  the  bean,  a  heavy  shower  of  rain  fell,  and  though 
we  waited  as  long  as  we  conveniently  could,  to  get  it  sowed  that  day, 
and  kept  turniag  it,  yet  it  did  not  bum  down  well  and  kindly ;  to 
which  t  attribute  the  deficiency,  tt  appfeirs^  however,  vefy  clear  to 
me,  that  burnt  straw,  for  the  first  crop,  is  a  veiy  excellent  manure ; 
lit  to«n  as  it  came  up  it  looked  beM>  and  all  through  the  summer  the 
.difference  in  colour  was  discernible,  ss  far  as  the  land  could  be  seen. 
Here  is  SI,  withiii  ISd.  for  the  barley-straw  burnt  on  the  first  crop;  the 
whole  was  thrashed  on  a  large,  doih  in  the  field,  which  I  find  the 
'most  accurate  method :  the  greatest  disadvantage  is,  it  employs  the 
hands  when  wanted  for  harvest. 

On 
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On  the  Inefficaa/  of  bending  Axles  forward  as  a  Remedy 
for  the  destructioe  Effects  of  Conical  Carriage^W keels } 
together  with  ObservcUions  on  a  practical  or  second  S^rt  of 
Conical  Friction^  Xc.    By  an  Engineer. 

Communicated  to  the  Editors  by  the  Author, 

Gentlemen, 

OO  many  ruinous  effects  have  been  proved  to  result 
from  the  use  of  wide-rimmed  conical  carriage-wheelS| 
and  the  same  been  so  ably  and  clearly  explained  by  Alex* 
ander  Cummings,  Esq.  in  a  communication  to  the  Board 
of  Agriculture,  and  which  you  have  inserted  in  the  I3th 
volume  of  The  Repertory  of  Arts,  &c.  that  it  seems  toi 
me  impossible  the  use  of  such  wheels  should  have  been 
continued  to  the  present  time,  but  from  that  absurd  hy- 
pothesis of  bending  the  axles  forward,  as  a  means  of 
counteracting  those  grinding  effects  which  such  wheels, 
invariably  produce.  Th«  purpose  of  this  comunication 
is  therefore  to  'shew  the  inefficacy  of  this  pretended 
alleviation.  But  first  I  beg  to  observe,  that  in  practice 
there  seems  to  exist  a  new  or  second  description  of  conical 
friction,  which  I  hope  to  explain,  arid  which  evidently  af- 
fects narrow-rimmed  conical  wheels  more  than  wide  ones, 
while  in  its  effect  it  may  be  said  neither  to  increase  nor 
decrease  the  operation  of  the  principal  or  first  description 
of  conical  friction  described  by  Mr.  Cummings.  If  I  should 
be  fortunate  enough  to  explain  the  effect  of  this  second 
description  half  so  cl^rly  as  that  gentleman  has  the  first, 
the  simple  additions  of  one  to  the  other  will  shew  the 
ivbde  complicated  conical  friction  that  under  various  cir- 
cumstances exists  ;  and  though  I  shall  oniy^^ndeavour  to 
explain  this  effect  with  imaginary  narrow-rimm^  conical 
wheels^  it  will  be  easy  to  conceive  the  effect  on  wide 
rims,  by  supposing  such  to  be  composed  of  so  many  nar- 
row rims  put  togdifaeri   each  of  which  being  allowed 
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to  support  only  its  portion  of  a  given  weight,  it  wiH 
clearly  appear  that  the  narrow  riuimed  wheel  supporting^ 
the  whole  of  a  like  given  weight  will  create  as  much  of 
this  friction  as  the  wide^immed  wlieel  when  sunk  bnt  an 
equal  depth  in  the  road  ;  and  that  inasmuch  as  the  nar* 
row  wheel  sinks  deeper  than  the  wide  one  it  will  create  a 
greater  degree  of  the  said  friction. 

Now  as  the  best  turnpike  roads  act  -  more  or  less  elastic, 
by  constantly  fitting  their  Surface  more  or  less  to  the  con- 
vexity of  the  various  sized  carriage^wheels  passing  ov^ 
them,  it  will  be  necesswry  to  imagine  a  road  uncommonly 
clastic » to  point  out  more  clearly  the  effect  of  the  com« 
mon  elasticity  of  roads  in  general ;  and  as  what  are  com- 
monly called  bad  roads  permit  all  wheels  with  narrow 
rims  to  enter  more  or  less  into  their  surface,  it  will  be 
allowable  to  imagine  a  situation  where  such  wheels  wooU 
cut  very  deep,  to  point  out  as  clearly  the  effect  of 
their  cutting  shallow  depths  ;  inasmuch  as  it  is  usual  to 
magnify  a  mite  to  judge  of  its  particulars. 

Presuming!  therefore,,  that  I  am  allowed  all  tfab  extent 
of  imagination,  and  having  provided  an  imaginary  cart, 
th^  axles  of  which  are  susceptible  of  being  bent  more  or 
less  forward  or  more  or  less  dbwnward  at  pleasure,  aod 
are  likewise  fitted  to  various  wheels  ;  1  shall  proceed  to 
make  my  first  imaginary  experiment,  by  ordering  the 
cart  with  its  axles  straight,  and  supported  hy  cylindrical 
wheels,  to  be  drawn  on  the  surface  of  the  Mastic  road  \, 
but,  before  1  proceed  farther,  let  it.be  understood  that  as 
the  imagination  may  divide -tlie  circumference  of  wheds 
into  any  number  of  segments,  I  shall  uniformly  coiuuder 
that  three  segments  of  the  rim  of  each  wlteel  beat  on  the 
ground  at  the  same  time,  and  these  I  shall  distinguish 
thus: — that  over  which  the  axle  of  the  wheel  is  perpen^ 
dicular,  I  shall  call  the  bottom  segment/  and  the  other 
two  descending  and  ascendmg  segments.     The  cart  bsiog 
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dufficieotly  lofided,  I  shall  suppose  sufficient  concaves  to 
Ve  now  formed  to  permit  tbe  bottom  segment  of  each 
frbeel  to  sin^  six  inches  below  the  common  surface  ;  aD4 
under  such  circumstances,  the  load  will  ^be  found  to 
cause  just  so  much  resistance  as  the  force  required,  iu  ad-« 
dition  to  the  elasticity  of  the  hind  parts  of  the  concaves 
%Q  make  the  fore  parts  give  way  ;  but,  if  we  take  off  th^ 
rertical  wheels,  and  after  bending  down  the  axle  about 
10  degrees  put  on  conical  wheels,  we  shall  experience 
«n  additional  resistance  of  much  importance,  notwitlu 
Ending  the  under  ^segment  of  each  wheel  is  no  more  be* 
low  tbe  common  level  of  the  road  now  than  when  the  ver« 
^cal  wheels  were  on  ;  nor  can  the  principal  sore  of  coni-^ 
cal  friction  occasion  this  additional  resistance,  because 
the  rims  of  these  wheels  are  very  narrow  ;  however,  it  i$ 
worthy  some  attention  to  examine  the  cause ;  in  doing 
which,  let  it  b^  considered  that,  if  the  bottom  segments 
are  but  five  feet  apart,  the  descending  segments  are  five 
feet  two  inclies,  and  the  ascending  ones  the  same  ;  so 
.that  it  is  evident  that  as  the  centres  and  upper  ritns  or  the 
wheels  advance,  to  cause  the  descending  segments  to  be-> 
come  bottom  ones,  suph  will  necessarily  be  drawn  two 
inches  nearer  together,  while  the  bottom  ones  in  becom- 
ing ascending  segments,  are  driven  two  inches  farther 
apart ;  and  as  neither  of  them  have  been  removed  from 
the  ground,  they  must  have  rubbed  with  considerable 
friction.  This,  then,  we  may  with  much  propriety  call 
practical  conical  frjctipn  ;  and  one  would  think  that  if 
the  bending  of  axles  forw^d  alleviated  any  conical  fric- 
tion, it  must  be  this ;  for  surely  no  man  who  thinks  rea- 
sonably, can  suppose  the  bending  axles  either  forward  or 
backward  can  cause  one  part  of  the  rim  of  s^,  conical 
wheel  to  make  a  greater  number  of  revolutions  in  go- 
ing a  giveQ  distance  than  another  i  and  Mr«  Gumming^ 
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has  plainly  shewn  that  the  principal  sort  of  conicsS 
friction  cannot  be  otherwise  got  rid  of ;  for  put  a  conical 
body  in  what  position  you  will,  the  smaUencl  must  travd 
orer  so  much  ground  as  the  large  end,  in  proceeding  in 
sirait  for^¥ard  directions,  and  unless  it  be  allowed  to  make 
a  greater  number  of  revolutions,  it  must  necessarily  rub 
over  a  pr<»portion  of  surface  forward,  while  the  large  end 
rubs  over  nearly  an  equal  portion  backward,  for  the  mu* 
tual  accommodation  of  each  other ;  but  if  it  really  be 
expected  by  wheelwrights,  that  bending  the  axle  forward 
gives  ttie  outer  edge  of  a  wide-rimmed  conical  wheel  art 
advantage,  to  enable  that  edge  to  trundle  as  freely  over 
as  much  ground  as  the  inner  or  larger  dianreler  edgej^ 
I  cannot  better  convince  them  of  their  error  than  by  say* 
ing,  their  expectations  can  be  no  better  founded  than 
those  of  a  volunteer  officer,  who  finding  some'short-legged 
men  at  the  left  of  his  company  are  not  enabled  to  keep 
step  with  the  long-legged  men  on  their  right,  orders  the 
left  to  advance,  and  proceeds  to  march  his  company  in  a 
diagonal  line,  to  give  the  short -legged  men  the  ad** 
vantage. 

However,  as  I  am  not  willing  to  believe  that  this  gene^ 
ral  practice  of  bending  axles  forward  can  be  so  truly  ri- 
diculous in  every  point  of  view,  let  us  now  give  the 
wheelwright's  scheme  a  fair  trial  relating  to  practical  fric- 
tion, by  bending  the  axles  of  the  cart  forward,  till  \v6 
perceive  thcdescending  segments  brought  as  near  together 
as  the  bottom  ones;  and  if  we  now  examine  ihe  effect, 
we  shall  find  that  the  desceiltiing  segments  are  really 
exempt  from  this  kind  of  conical  friction  thereby,  and  so 
«ar  the  wheeler  is  right ;  but,  unfortunately  for  his.  plan, 
it  appears  that  the  bottom  segments  in  ascending  are  now 
driven  off  two  inches  each  instead  of  one,  so  that  we  are 
no  better  off  with  the  wheel wrigfet's-asisistance  than  with- 
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out  it  Perhaps,  here  prejudice  may  say  the  wheelwright's 
scheme  has  some  advantage,  inasmuoh  as  the  fore  partts 
of  the  concaves  are  more  liable  to  friction  than  the  hind 
parts,  in  consequence  of  the  power  of  the  horses  acting, 
against  them  ;  this  I  admit,  but  not  without  first  observ- 
ing, that  on  tolerable  level  roads  the  force  of  such  acting, 
power  is  not  quite  a  hundredth  part  as  much  as  the  weight 
of  the  whole  load  ;  and  as  a  set.off  against  this  hundredth 
part  or  a  few  more  such,  I  simply  ask  any  reasonable  . 
man,  if  it  is  not  probable  that  less  friction  will  take  place^ 
by  rubbing  any  body  pne  inch  forward  and  one  inch 
back,  than  two  inches  forward  on  a  conimon  turnpike 
load,  since  it  is  presumed  the  soil  will  give  way  a  smdl 
degree  in  alleviation  of  each  inch  of  friction  in  the  ibr^ 
mer ;  whereas  in  the  latter  it  may  be  said  to  alleviate 
only  part  of  one  inch,  &c.  However,  without  altering 
either  tke  axles  or  wheels,  we  will  proceed  with  the  qart 
to  a  neigbbouring  pasture  field,  and  see  the  effect  of  the 
bent-forward  axle  there.  To  our  great  mortification,  we 
find  that  a  moderate  team  of  horses,  together  with  the 
velocity  the  cart  acquires  previous  to  its  entering  the 
field,  will  not  enable  us  to  get  but  a  few  yards  on  the. 
pasture,  when  we  have  cause  to  sing  out  in  the  carter's 
language,  *^  we're  all  stuck  fast;"  for  here  we  shall  dis^ 
cover  that  the  descending  segments  of  the  wheels  have 
been  cutting  two  deep  ruts^  while  the  ascending  ones 
have  been  ploughing  two  equally  deep  furrows.  If  the 
axles  had  not  been  bent  forward,  no  furrows  would  have  , 
been  ploughed,  because,  though  these  wheels  are  conical, 
and  run  on  bent-down  axles,  they  would  have  received 
no  more  impediment  from  the  sides  of  their  own  cut  ruts, 
than  vertical  wheels  would  receive  from  their  own  j  since  , 
it  is  obvious  that  vertical  wheels  will  cut  vertical  ruts, 
whose  sides  will  be  parallel  to  the  sides  of  such  wheels, 
Vofc.  X. — Second  Sj6R!f.s.  T  wl|ile 
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while  it  is  eqaally  obviotis  that  conical  ^  fncliiiiitg 
Wheels  itiU  cat  rdts  equally  inclining,  and  trf  course 
equaHj  parallel  to  the  sides  of  then-  rims  ;  so  that  inas- 
much as  the  bending  of  axles  fbrtrarJ  is  useless  in  good 
roads,  we  se^  It  injurious  in  bad  ones.  From  the  pre- 
cediitg  reasoning  therefore,  it  must  be  highly  necessary 
t<j  adopt  some  better  means  to  prevent  the  enormous 
extra  wear  and  tear  of  roads,  wheels,  and  horses,  oc- 
casioned by  the  ground  friction  of  conifcal  carriage-wheeh 
with  either  widfe  or  narrow  rims.  I  am  strongly  of  opi- 
nion, that  nothing  but  cylindrical  and  strait  axles,  gene- 
rally adopted,  can  obtain  this  desirable  purpose.  Those 
who  want  a  great  width  of  room  on  their  carriages,  to  be 
used  for  su^b  purposes  as  stage-waggons,  &c.  might 
lengthen  their  axle-cases;  and  as  stage-doaches  would 
abo  require  their  axle-cases  to  be  lengthened,  the 
extra -width  gained'  thereby  between  the  undeif*  seg- 
ments bf  the  wheels  would  greatly  lessen  the  ^^ba- 
bHity  of  those  doaches  being  upset,  which  we  knorw 
often  happens.  Moreover,  those  nbblemen  and  gentfe- 
irten-  who  may  think  the  benefit  of  conical  wheels  to  their 
(carriages  to  throw*  off  the  dirt  of  greater  consequence  to 
them  than  the  benefit  of  cyRndricai  wheels  to  save  their 
horses,  &c,  would  of  course  have  no  objection  to  pay  the 
public  handsoniely  for  the  extra-injury  they  did  the  com- 
mon roads  (I  meaii  in  the  shape  of  an  exti'a  tax  or  toll). 

I  have  reason  to  believe  that  Parliament  wiH  ere  long' 
etiforce  the  use  of  cylindrical  wheels,  I  propose  therefore 
next  month,  if  agreable  to  the  Editors  of  the  Repertory^ 
to  offer  my  opinion  at  considerable  length  on  the  com- 
parative  advantage  of  wide  and  narrow  rims,  and  of  tiie 
gi^eiit  and  small  diameters  of  such  wheels,  together  with 
the  cdmparative  resistance  occasioned  by  each  sort  sinking 
more  or  less  deep  into  the  ground ;  also  on  central  fric- 
tions 
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iion^  of  CArn^ge-whaels,  ioclucliug  i^bserv^t^oug  on  m>od 
4nd  iraa  9kyA^.\  and  iike\v|i^  on  the  mo^t  proper  U>)^<^f 
draft  uader  v^ious  circumstaxif^es  for  the  iior^e^  &c. 

IbegitjQfi^y  ibe  uiHlcr^^pod.  that  what  J.  ]|4v^  I^er^ 
«aid,.  dpcis.PQt  *el*be  to  theascpnding  of  hilU ;  \^  tjiatj 
;ctosider  it  eijMiHlly  appliciblo,  pf oyided  all  pytjra-iaapedi- 
ipent  then  experienced  be  attributed  to  tbe  4ctu<iJ  grji* 
vity  oC  tl)^  ivhoile  body  to  be  mov^J  on  an  indined 
plane  ;  tUat  }$  to  say;  there  will  be  as  much  extra-resist- 
ance  eKpp^ri^i^d  by  a  wellp•(^o^$tructed  carriage  m  aoy 
pth^  of  ec)Uii^  weiglit  ^cending  the  same  hill. 

I  am,  Geutlemen,  youars,  &p. 

An  Engineer. 
r^" '    •         .    .'  -^    ^  -    -:       ■     '        ,     \    .    '  -  .     ..* 

0)1  the  Culture  of  Cariyts ;  'with  a  Methpd  of  accelerating 

the  Vegetation  of  Corn  and  Carrots. ,  By  M,  Alphox^?e 

Leroy, 
From  the  Bibliotheoue  PHysico-Ecoiiro>fKiUE. 

X  HAVE  often  reflected  on  the  very  great  advantages 
that  might  be  derived  from  the  Chinese  ciistom  of  causing 
their  grain  to  germinate  before  they  sow  it.  By  this  irie- 
thod  they  lengthen  the  year  oh  one  hand,  and  on  the 
other  they  abridge  the  time  requisite  for  the  seed  to  ?e- 
main  in  the  earth,  in  order  to  re-pr6duce  itself  Thus  in 
the  North,  where  from  the  harvest  to  the  sowing  time 
the  interval  between  them  is  very 'short,  an  advantage 

*  equal  to  extending  the  length  of  this  internal  is  gained  by 
sowing  germinated  grain.  Gn  the  other  hand',  when  the 
sowing  time  in  France,  for  example,  has  be^n  delayed  by 

-considerable  rains,  th^  grain  may  be  sown  very  late*  in  the 
vear,  provided  i.t  be  previously  made  to  germinate. 

Tiiere  are,  b'  sides,  other  advantages  to  be  tlerived  front 
this  'practice,  which  I  shall  mention  hereafter,  wtien 
speaking  of  carrots. 

T  2  :  Pcrhapi 
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Perhaps  it  may  be  no  less  important  to  make  known  a. 
principle  in  agriculture  to  which  I  am  inyselF  attached  ; 
that  -iS;  never  to  commit  to  the  soil  any  seed  that  has  net 
been  produced  irom  a  country  South  of  that  in  which 
you  mean  to  sow  it ;  and  this  principle  has  appeared  so 
important  to  me,  that  I  have  ipade  it  the  siubject  of  a 
separate  work. 

From  among  a  very  great  number  of  experiments 
which  confirm  the  importance  of  these  two  practices,  I 
.shall  choose  two,  one  on  the  manner  in  which  I  have  cul- 
tivated and  prepared  the  grain,  and  tlie  othei^on  the  pre- 
paration ^nd  culture  of  carrots  in  the  large  way. 

Towards  the  middle  of  December  r793,  when  two 
months  of  the  sowing  season  were  already  past,  I  had 
pearly  an  j^cre  of  land  which  had  been  prepared,  but  not 
sown.  I  imagined  that  it  would  be  useless  to  sow  it,  be- 
cause the  cold  state  of  the  eartli  would  not  have  permit- 
ted it  to  take  effectual  root ;  the  grain  might  have  siKvelled, 
but  it  would  have  putrified,  because  the  pnqist  and  c^ld 
earth  would  have  dissplved  the  constituept  c;alorio  (of  the 
grain],  whiclj.  would  have  been  produced  in  the  gernai- 
patioOt  h}  effect,  if  the  seed  is  lost  and  destroyec)  in 
gf^at  quantities,  even  when  it  has  been  pomniitt^d  to  the 
*  earth  in  good  time,  if  the  earth  happen  to  be  top  colcj 
ipmd  mpist,  how  much  more  certain  must  this  loss  be  w{iet} 
the  grain  is  sqwp  in  a  season  nearer  winter,  I  resolved 
to  practise  the  Chinese  c^stom,  which  consists  in  not 
mowing  the  gr^in,  until  they  have  previously  caused  it  tp 
germinate  j  but  I  thought  it  proper  to  give  it  a  coating 
pf  a  compost  hereafter  described,,  in  order  to  preserve 
^he  caloric  which  is  necessary  to  its  germination. 

I  was  confirmed  in  this  project,  from  being  informed 
)lff  thp  great  agriculturists  of  the  Canton,  that^  when  the 
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'itorr^  in  the  ground  has  once  taken- eflFecttml  root,  it  is  frtfe 

-from  all  danger  of  succeeding  frosts. 

I  further  resblved  to  employ  no  grain  ^t  such  as  came 
from  more  than  30  leagues  South  of  my  situation.  I  hacl 
a»!smail  quantity  of  fine  corn  from  Beauee^  which  I  em^ 

'  ployed. 

All  the  agriculturists  of  my  Canton,  whidi  was  in  K^ 
cardy,  blamed  an  attempt  to  sow  so  late  in  the  season* 
They  all  told  me  that  my  seed  would  be  lost;  but  I  was 
persuaded  of  the  contrary.  It  was  in  vain  that  I  told  them 
that  in  Courland,  and  in  some  provinces  much  farther  . 
North,  the  seed  is  sown  when  almost  germinated  |  I 
fcould  not  persuade  them  to  assent  to  this  theory. 

The  foUowirig  is  my  method  of  preparing  die  seed- 
l^rain:  I  soaked  , it  for  48  hours  in  water;  I  afterwavds 
drained  the  wafer  from  the  sand,  and  made  the  following 

•  preparation  to  encrust  it  with. 

I  mix(xl  together  equal  parts  of  the  dung  of  sheep, 
horses,  cows,  and  clayey  earth,  the  rubbish  of  an  old 
hovel.  I  diluted  the  whole  with  water,  and  boiled  this 
thick  mixture,  in  order  to  deprive  it  of  its  acrid  and'pu- 
trifying  volatile  iirinciple,  and  at  the  same  time  to  de- 
stroy tlie  insects  yvhich  it  naturally  contained  :  when  luke- 
warm I  poured  it  upon  my  seed-corn.  I  mixed  the  whole 
together,  which  made  a  coating  on  my  seed,  and  I 
strewed  a  little  slacked  lime,  stirring  the  grain  about  at 
the  same  time.  I  afterwards  laid  over  it  a  large  wooUeq 
covering,  and  at  the  end  of  three  days  it  was  consider- 
ably enlarged,  and  began  to  germinate. 

I  sowed  this  corn  Dec.  22,  1793,  and  I'used  less  seed 
by  pne  fourth  than  the  usual  quantity,  on  adcount  of  the 
incrcsised  size  of  my  corn  and  its  coatiiig.  On  the  2Sthy 
that  is  to  say,  six  days  afterwards,  there  was  a  sharp 
frost,  but  my  gr^in  was  alMsa^y  visible  above.gronndy 
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md  V9^%  npjt  injiired.     Wo  l*ad  afterw^ards  siiow,  ai^d 
though  my  seed  had  ba^  60wp  i>^ady  iwo  qfipntlis  aod«a 
ihiif  IfttQT  than  9f)y  (Hber^^  I  g^ij^rfid  a  very  fine  crop  the 
ifeqginnjng  erf  A"giKt.  . 

. .   Deainms,  of  irary iDg.  mf  ^xf>erJa)eQU  oo  ibis  practkr, 

I  applied  it  to  the  qulture  of  carrots  in  the  large  way.     I  ' 

{>ropQfi^  atao  to  majba  oiaoy  jieKper'ijiiient^  on  this  jroot, 

.  meiof  the  considerable  a>ciyantages  to  be  derived  from  \Xy 

.|ks  avsM^nsof  BQuri&h^ng  s^dU  fattcoiiig  cattle,  itnd  evet^ 

.  jUB  afood  for  jijaii.   Believing  tt>o  thg^i.itjmay  be  rend^d 

very,  q^ul  in  seireral  other  re$peci:»,  I  think  the  cuUivia- 

^tipti:^  tbi$  root  jxidy  b^CQi»e  oi)e  of  tibe  n^si  lucrative 

br^nchp^.of  bufibandry, 

Ooe  of  the  gro^teiit  obstacles  to  the  cvilti Virion  of  this 
nM>t  tQ^  any.  great  «^tpnt  is,  that  it  fieqaires  weedixigs, 
which  i^re  in  the  fir^t  plurce  expoii^ivi^,  f^nd  in  the  sec<>pd 
\^t^  difficult,  b^caiTse  this  labour  r^uir^s  a  gr^at  nii^ber 
«f  hands,  which  are  not  aiways  to  bp  had«  TbU  is  thp 
.  jnooovis^ience  with  which  I  set  out, 

The  aeed  of  carrots  is  nearly  six  «veeks  in  shooting  fotth 
.  a  few  heads  yhich  hardly  cover  the  earth,  in  which  ti^ie 
the  w«eedji  heooaie  poi^-^rful,  »icA  if  not  removed  they 
would  dipajk  up  the  yoqng  he^ids,  and  ev^n  the  pl^nt  it- 
self.   It  is  not  till  ^bout  three  months  after  the  seed  has 
..  Ikeen  ^own  that  the  leaves  begin  to  grow  large,  and  in 
Av«  inoiaths  they  are  very  vigorous,  and  rise,  more  tlian 
'  tbnee  feet  above  the  earth  in  good  land.     From  a  sn^all 
.  -porti^fi  of  the  ground  I  cut  gif  the  tpp^  of  the  carrots, 
and  this  appeared  to  me  to  c^use  the  root  to  increase,  in 
i$gA%  which  I  gatl>ered  in  Noven>ber. 

i  ijHended  !»  have  sown  some  winter  barley  with  these 
,  cmriH3il3  ;  and  in  that  case  I  should  have  gatbt^red  the  top^  . 

BMl.ilie.  badey  in  Xu^Md,.  and  the  qarrots  in.  November, , 
,   (hWi^  ^|nlUB  kkvsog  inaen  yearly  a  y^r  in  .th^  ground 
...;.i  >VouJd 
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wtftiM  fiave  been  larger y  i^nd  ttwre  sticevteiit ;  mii  tbi*  * 
method  wooM  baVe  produced  me  df  double  ero|)  ot]«^  irfMr 
the  otber  from  the  same  soil. 

I  had  taken  eafe  to  have  the  land  tl^rae  times  deeply 
p]l(Highed<  The  b&t  plougbitig  wa^  done  biDy  seme  d^yai 
before  it  ^a»  sown. 

I  must  observe  h^re,  that  my  land  ^as  a  little  saody** 
I  prepared  my  gi*ain  as  follows  :  * 

I  infused  it  for  six  days  in  water  ;  1  afterwards  made*  a 
com]post  similar  to  that  for  my  corn  ;  I  moreover  added 
to  it  a  decoction  of  soot,  in  order  to  disperse  the  inseets^; 
I  then  wrapped  the  grain  in  linen  steeped  in  luke-warm 
water,  and  i  inclosed  the  whole  in"  a  very  humid  state  in 
some  manure  which  retained  a  mild  heat  internally.  In 
about  six  days  the  swelled  grain  was  ready  to  germinate^ 
1  put  nearly  ten  times  as  much  sandy  earth  as  grain.  I  * 
mixed  the  whole  well^  and  sowed  it  in  my  land  whieh 
bad  been  harrowed,  aiid  I  afterwards  had  it  rolled.  Rf 
about  10  or  12  days  the  carrots  appeared  ;  and  they  go* 
vered  the  ground  so  well  that  the  weeds  did  not  shew 
themselves. 

Two  months  afterwards  I  bad  only  to  pluck  up  an^* 
overplus,  that  amply  indemnified  me  for  the  trouble  \  • 
and  in  about  four  months  and  a  haJf  1  had  a  Valuable  crop  ' 
oC  tops.  In  fact,  I  gathered  from  about  an  acre  of  lainl  ^ 
eleven  large  cart-loads  of  roots. 

It  is  to  be  observed  that  this  took  place  m  Picardy,  ft  » 
Northern  province  of  France,  and  this  carrot  appears  tot  •' 
me  to  belong  rather  to  cold  than  to  warm  countries.  It 
appears  to  me  to  abound  so  much  more  in  the  si>gary 
principle  as  the  land  where  it  is  cultivated  has  less  sun 
and  is  more  sheltered  by  mountains  and  woods.  It  like-* 
wise  appears  to  me  to  bo  of  consequence  tlmt  this  mode  ef 
culture  should  be  preferred  m  the.  Northern  departments! 

and 


Digitized  by 


Google 


14^  On  the  CMure  qf  Canotsi 

and  I  tbink  it  equally  essential  to  advise  those  who  are 
d^irous  of  trying  this  method,  to  be  careful  not  to  pro-* 
cure  their  grain  from  a  soil  North  of  their  own,  but  from 
a  country  that  lies  to  the  South  of  it,  because  it  is  a  ge» 
n^ral  rule  that  the  product  of  seed  improves  in  going 
from  South  to  North,  and  that  it  decreases  in  virtue  in 
gping  from  North  to  South;  and  I  am  of  opinion  that 
the  ^ame  land  is  capable  of  producing  two  plentiful  crops^ 
and  that  corn  afterwards  sown  on  it  would  thrive  wonder- 
fully.. 

I  must  observe  that  the  land  should  not  be  newlj^  ma- 
nured, because  manure  injures  carrots,  especially ,  when 
it  is  fresh,  and  subjects  it  to  cankers,  and  to  be  worm- 
es^en. 

Botanists  distinguish  two  kinds  of  leguminous  carrots  ^ 
the  one  long,  and  thcjother  round.  That  which  succeeds 
b^t  in  Picurdy  is  a  long  carrot,  and  the  round  one  ap- 
pears to  me  to  succeed  best  towards  the  South  of  France, 
Xbere.is  besides  the  white  and  the  red.  I  should  propose 
a  mixture  of  both. 

I  have  fed  and  fattened  with  this  root  only,  many  pigs, 
«pd  the  flesh  of  these  animals  was  excellent,  and  prefer- 
able to  that  fed  in  the  usual  way.  I  fed  them  with  these 
parrots,  prepared  as  follows  : 

;The  best  and  most  economical  method  cif  preparing 
food  that  is  intended  to  feed  and  fatten  animals,  is  by 
decoction  and  fermentation.  I  have  ascertained  this  by 
numberless  experiments. 

rThis  mode  of  nourishment  which  I  have  used  for  pig» 
14>elieve  to  be  applicable  to  all  other  domestic  animals; 
so  that  the  cultivation  and  use  of  this  root  to  a  great  exr 
tent  would  be  a  great  benefit  to  society. 

I  filled  a  lat-ge  cast-iron  cauldron  with  carrots  washed, 

a^d  each  cut  into  two  or  three  pieces.    I  threw  a  little 
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salt  in  from  time  to  time  while  filling  the  cauldron ,  a  few 
sage  leaves  rubbed  to  a  powder,  and  some  dried  thyme. 
The  cauldron  being  quite  filled  with  carrots,  and  having 
poured  in  a  large  glass  of  water  which  fell  to  the  bottom  of 
the  vesselj  I  covered  the  whole  of  the  surface  with  bran, 
which  I  took  care  to  heap  up.  The  cauldron  being 
placed  upon  a  great  fire,  the  water  rarified,  and  the  bran 
heaped  above,  prevented  the  steam  from  escaping  ;  the 
carrots  were  dressed  in  this  steam,  and  in  their  own  juice, 
and  when  the  steam  came  through  the  bran  in  little  wet 
holes  on  the  surface,  then  the  coction  was  accomplished. 
The  smell  of  these  carrots  was  so  agreeable  that  the  ser« 
rants  partook  of  a  portion  of  them  which  they  were  giv- 
ing warm  to  the  animab,  who  likewise  eat  it  with  great 
eagerness. 

By  this  single  method  I  have  fattened  several  pigs. 
Their  flesh  was  excellent,  and  cost  me  two  thirds  less  thaa 
that  obtained  in  the  usual  way  by  leguminous  and  fari« 
naceous  food. 

When  I  have  employed  farinaceous  and  leguminous 
food  to  fatten  animals,  I  have  had  \i  bruised,  and  have 
fermented  it  with  skimmed  milk,  dish  water,  and  a  little 
leaven  ;  and  this  preparation  fattens  more  speedily,  and 
at  a  less  expense  than  the  best  corn.  This  is  the  basis  of 
ail  the  secrets  of  the  German  fatteners  of  cattle.  I  have 
given  these  dressed  carrots  to  my  cows,  and  in  five  days 
I.  have  observed  that  they  gave  much  more  milk  than  be^ 
fore,  and  of  a  better  quality. 

I  gave  carrots  dressed  in  this  way  to  a  large  bitch  who 
nourished  her  young,  and  after  some  days  her  milk  be- 
came more  plentiful,  and  furnished  cream,  which  I  could 
never  obtain  before.  This  milk  had  not  that  acrimonious 
taste  which  I  have  always  perceived  in  the  milk  of  dogs 
fed  upon  meat. 

Vol.  X. — Second  Series.  U  The 
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The  produce  of  the  carrot  may  be  put  inf  competition 
even  with  that  of  corn. 

By  steeping  the  raw  carrots  in  water  to  deprive  them 
of  their  acrid  principle,  then  boiling  them,  and  after- 
Tvardii  bruising  them,  aud  making  them  ferment,  an  ar- 
dent spirit  may  be  drawn  from  them,  and  the  use  off 
brandy  of  this  kind  might  be  authorized,  and  that  made 
fropa  xyQ  prohibited,  since  it  sometimes  gives  the  epi- 
lepsy, and  renders  this  disorder  frequent  in  the  North,  as 
I  have  described  in  my  ^''Medicine  Maternelle." 

Description  ttf  a  new^mve^aed  Biow^Pipe  for  Emtmellers^ 
in  which  the  Air  necessary  to  suppfy  it  if  produced  by  a 
new  Method.    By  M.  VAshs,  Msloquani. 

With  an  Engraving. 

From  the  Bibliotheque  PHYsico-£ceN€Miacj£. 

J,  HIS  instrument,  which  is  as  simple  as  it  is  convenient 
in  its  use,  is  «,dopted  in  the  works  of  the  royal  cabinet  of 
mineralogy  at  Naples.  The  description  which  its  inventor 
gives  of  it,  though  very  succinct;,  is  yet  sufficient  to  make 
its  construciion  easily  understood,  especially  with  the 
assistance  of  an  engraving,  see  Fig.  I,  PI.  VI. 

Two  hollow -glass  globes,  of  a  size  proportioned  to  the 
effect  required,  are  united  by  two  metallic  tubes  placed 
oiie  against  the  other. 

Each  of  these  pipes  has  a  valve  attached  at  each  of  its 
extremities ;  a  third  pipe  placed  horizontally,  and  at 
right  angles  with  the  two  first,  is  hermetically  fixed  to 
the  pipes  which  unite  the  two  glo'jes.  This  horizontal 
pipe,  besides  serving  to  direct  the  air  upon  the  flame  of 
the  lamp,  likewise  forms  a  support  and  axis  on  which  the 
globes  turn, 

Whea^ 
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When  the  Ipwer  globe,  which  is  half  filled  with  water, 
has,  io  changir>g  it^s  position  become  the  uppermost,  the 
water  will  run  from  A  to  fi,  through  the  pipe  C,  and 
will  form  by  the  pressure  upon  it  a  current  of  air  in  the 
pipe  D,  which  being  stopped  by  the  valve  at  the  extre- 
mity of  this  same  pipe,  will  be  forced  to  pass  through 
the  horizQUtal  pipe  E,  the  jnouth  of  which  being  directed 
towards  the  flame,  will  produce  the  effect  desired  ;  when 
it  has  descended  into  the  lower  ball,  the  position  must  be 
changed,  and  the  action  of  the  machine  will  recommence, 
as  has  been  described.   , 


Description  ojf  a  Syphon  capable  of  raising  Water  to  the 
Height  of'  30  Feet^  without  any  human  llelp^  invented 
by  Theodore  Pierre  BERxm. 

With  an  Engraving. 
»  From  the  BiBLioTHEauE  Physico-Ecomomuue. 

ABC  (Fig.  2,  PI.  VI.)  represents  a  common  syphon, 
with  a  funnel  D  at  the  summit.  When  this  syphon  is 
used,  care  is  taken  to  shut  the  two  cocks  E  F,  and  to  pour 
the  liquor  into  the  branches  A  C,  through  the  funnel  D, 
the  cock  belonging  to  which  is  afterwards  shut.  This 
operation  done,  the  cock  E  of  the  branch  C  is  turned, 
then  the  cock  F  of  the  branch  A,  and  the  instrument  acts 
as  a  common  syphon  ;  that  is  to  say,  that  the  water  from 
the  source  I  takes  its  course  through  the  orifice  K  of  the 
ascending  branch,  and  escapes  through  the  orifice^L  of 
the  descending  branch.  • 

As  yet  this  syphon  has  only  drawn  the  wat^r  from  the 
source',  given  it  another  direction,  and  carried  it  below  its 
own  level.  But,  if  we  would  have  the  water  raised  28 
feet  above  tl)e  source,  it  is  only  necessary  to  turn  while 
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the  syphon  is  in  play  the  cock  M,  leaving  nevertheless 
a  capillary  opening.  Then  part  of  the  water  which  rises 
through  the  brifice  K.  of  the  branch  C,  descends  by  this 
little  opening  into  the  reservoir  N,  while  the  rest  is  lost 
through  the  orifice  L  of  the  branch  A.  If  it  be  desired  to 
draw  the  water  from  the  reservoir  N,  the  cocks  M  and  O 
are  shut,  and  the  cock  P  is  opened.  This  gives  a  pas- 
isage  to  the  liquid  by  its  orifice  Q,  without  interrupting 
the  play  of  the  instrument  which,  during  this  time,  rer 
sumes  its  functions  as  a  common  syphon.  We  see  there- 
fore, that  by  this  very  simple  method,  water  may  be 
raised,  without  any  human  aid,  above  the  level  of  any 
current  whatever,  provided  this  current  have  a  little  falk 
The  conducting  pipe  R,  represented  by  the  dotted  lines, 
indicates  that  if,  when  the  funnel  syphon  performs  the 
function  of  a  common  syphon,  the  cocks  M  and  O  are  so 
turned  as  to  leave  only  a  eapillary  opening,  care  being 
taken  to  keep  the  cock  P  of  the  reservoir  shut,  it  will 
then  act  as  a  pump  ;  that  is  to  say,  that  the  orifice  S  of  the 
conducting  pipe  will  draw  tbe  water  from  whatever  places 
it  may  be  confined  in,  and  carry  it  to  the  reservoir  N,  from 
which  it  may  be  again  drawn,  by  shutting  the  cocks  AT 
and  O,  and  opening  the  discharging  cock  P. 

This  instrument  is  applicable  to  different  purposes: 
as  a  syphon  it  may  be  used  to  raise  water  above  its  source 
in  any  situation.  As  a  pump  it  may  serve  as  a. pneuma- 
tic chemical  apparatus,  by  tbe  help  of  which  may  be 
made  acidulated  waters,  alkalies,  &c.  In  fact,  when  the 
air  passes  through  the  orifice  S  in  its  way  to  the  reservoir 
N,  and  afterwards  to  escape  through  tbe  orifice  L  of  the 
limb  A,  it  may  still  be  arrested  in  its  progress,  even 
when  the  reservoir  L  is  half  filled  with  water.  If  then 
some  bits  of  iron  are  put  in  the  bottle  (fig.  3.)  with  some 
sulphuric  acid,  the  gas  which  is  disengaged  will  be  drawu 
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across  the  water  of  the  reservoir,  by  the  syphon^s  per* 
forming  the  functions  of  a  pump  ;  it  will  impregnate  the 
water  contained  in  the  reservoir,  and  communicate  to  it' 
its  chemical  qualities.  This  kind  of  pump,  whose  effects 
are  in  proportion  to  the  superior  length  of  the  descending 
limb  over  that  of  the  ascending  one,  is  likewise  very  con- 
venient for  conveying  perfumed  or  aromatic  air,  such  as 
that  of  an  orangery  for  example,  into  rooms ;  it  may 
also  be  rendered  useful  for  mild  suctions*,  and  conse- 
quently might  be  used  in  numberless  chirurgical  opera- 
tions where  the  sucking  pump  is  employed. 


Memmr  an  Reman  Atuntj  compared  with  that  which  is 
manufactured  in  France.  By  Messrs,  Thenard  and 
}lo4RD.    Extracted  by  M.  Bouillon  Lagrange. 

(Concluded  from  Page  79.) 

Third  Article  — continued. 

W  E  have  seen  by  the  experiments  contained  in  this  arr 
tide  that  the  action  of  the  sulphate  of  iron  on  the  yellow 
of  woad  makes  the  colour  green  and  dull ;  on  cochineal  it 
changes  it  to  a  violet,  without  altering  it  so  speedily  as 
it  does  madder ;  and  applied  to  kermes,  in  particular,  it 
heightens  the  colour  without  making  it  too  dull ;  for  per- 
sons not  miich  used  to  compare  colours,  do  not  in  gene- 
ral prefer  it  on  woollen  to  those  obtained  by  pure  Roman 
alum,  and  those  alumed  with  the  same  alum  and  Vt  ^^ 
sulphate  of  iron  ;  and  of  this  we  may  be  convinced  by 
comparing  Nos.  I  and  4  of  the  Experiments  36  and  S9. 

*  It  is  easy  to  augment  or  diminish  the  suction,  by  turning  the  cockt 
with  which  the  descending  limb  is  furnished,  and  by  means  of  which 
U  may  be  lengthened  or  shonened  at  pleasure. 
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In  the  colours  on  cotton,  whether  the  yellow  of  woad 
or  sumac,  or  madder  red,  notwithstapding  the  slight 
variations  occasioned  by' drying  the  mordant,  the  Ex- 
periments 44,  45,  and  46,  with  purified  Liege  alum, 
and  TTO  of  sulphate  of  iron,  have  never  produced,  co- 
lours deeper  or  more  dull  than  the  same  Experiments 
with  Roman  alum  and  ^l-^  of  sulphate  of  iron. 

The  sulphate  of  iron  acts  in  tJie  most  obvious  manner 
upon  silks ;  for  the  woad  yellows  and  the  cochineal  crim- 
sons' are  much  more  altered  by  ^^tt  of  sulphate  of  iroa 
than  woollens  are  by  ^  of  the  ^ame  substance  acting  on 
the  same  coiour s. 

Knowing  the  great  sensibility  of  silk  as  a  test  of 
small  quantities  of  iron,  we  nuide  U6e  of  it  to  determine 
whether  our  alums  contained  only  -f^iTOi  ^  we  found  by 
synthesis,  by  pouring  prussiate  of  potash  into  solutions 
of  pure  alum,  altered  afterwards  by  greater  or  less  quan- 
tities of  sulphate  of  iren. 

We  alumed  some  silks  with  alum  free  from  iron,  with 
tlie  ahims  .of  Rome,  Liege,  Javelle,  and  Curaudan,  aod 
with  ^milar  quantities^  of  the  same  alum  pure,  to  wbicb 
bcid  been  added  from  tthstt  to  ^^  of  sulpliatq  <rf  iroo. 

After  colouring,  we  found  in  ajl  the  tint»  of  experi^^- 
ments  56  and  57,  produced  by  ouir  pure  aliUKi,  Haade 
more  or  less  ferruginous,  colours  perfectly  similar  td 
those  of  our  ordinary  alums  ;  thus  the  tvW  of  sulphate  of 
iron,  added  to  this  pure  alum,  produced  us»  v^n  eechir 
neal  and  woad,  the  colour  given  by  Roman  alum ;  the 
.f-^  that  of  the  alums  of  Bouvier  and  Curaudau ;  cbe 
-riTFu  ^^^  tl>^t  of  Javelle  i  and,  at  last,  the  -r^  IHce  thai 
'.  of  Liege. 

We  cannot,  therefore,  any  longer  attribute  the  dif-* 
ferences  obtained  in  dyeings  by  the  different  alums,   tQ 
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any  other  causes  than  to  these  infinitely  small  quantities  ^ 
of  sulphate  of  iron;  siucei  by  the  addition  of  this  sub* 
stance,  we  converted  the  purified  alums,   and  that  of  i 
Rome,  into  alums  which  offered  us,  by  the  re-agents,  ^ 
the  same  results  as  the  most  impure  alums  in  the  trade 
that  are  sold ;  and  that,  by  the  subtraction  of  the  suU  \ 
pbaC9»  of  iron,  we  can  make  at  will,  with  the  most  im-  ; 
pune  alums  that  are  made,  alums  that  will  produce  co* 
kmrs  as  fine  and  finer  than  those  obtained  Ijy  Roman   ' 
alum. 

Fourth  Article.   • 

JSrperiments  on  the  Influence  of  Sulphate  of  Ammonia ^ 
and  <m  Alum  having  a  Base  of  Ammonia. 

Many  very  distinguished  chemists  have  advanced^on 
the  authority  of  Bergman,  that  alums  having  a  base  of 
ammonia,  produced  in  dyeing  very  prejudicial  efTects^^ , 

To  assure  ourselves  that  this  opinion  was  well  founded, 
vre  treated  woollens  and  silks  with  different  proportions 
of  sulphate  of  ammonia,  to  which  we  added  Roman 
alum,  and  with  alum  without  potash,  having  the  base 
entirely  formed  of  alumine  and  ammonia. 

-jiy  and  -^  of  sulphate  of  ammonia  produced  no  sen- 
sible change  in  silks  and  woollens  when  in  the  colours  of 
,  woad  and  cochineal. 

-i^i  A*  h  T'  ^^  ^^®  ^^^  %^^^  ^  gradation  of  shades,  in 
whiqh  the  colour  alumed  with  Roman  alum  and  •}  of  its 
weight  of  sulphate  of  ammonia,  is  from  two  to  three 
shades  weaker  than  that  proceeding  from  pure  Roman 
alum. 

•  After  that  we  expected  to  perceive  very  sensible 
changes,  with  alum  having  a  base  of  ammonia ;  but  we 
found  no  difference  between  its  effect  and  that  of  the  Ro- 
man alum. 
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58th  Experiment^  woad.       J  »  (  Sulphate  of 

29th cochineals  WooUens.,  J     ammonia, 

(  silky'    )  alum  having  an  ammoni* 
'     (woad)  )       acal  base. 

Such  are  the  facts  which  we  siibmk  to  the  Institute^  on 
tfie  question  so  long  undecided ,  respecting  the  superi^ 
ority  of  the  Roman  alum  above  all  others.  They  presented 
lis  with  an  exact  and  perfect  coincidence  between  the  re- 
sults of  our  analyses  and  our  experiments  in  dyeing ;  they 
<^prove  tiiat  to  sulphate  of  iron  has  been  attributed  an  ac- 
tion much  too  extensive,  of  which  we  have  shewn  all  the 
mSuence,  and  made  known  the  limits ;  and  they  particu- 
larly prove  to  us,  that  the  opinions,  perhaps  formerly 
exact,  on  the  exclusive  advantages  of  the  Roman  alnm^ 
are  no  more  than  erroneous  opinions,  which  theory  has 
combated  with  success,  and  which  even  practice  has  de- 
monstrated to  be  inaccurate.  The  immediate  conse- 
quenee«  of  these  f^cts  are  the  following  : 

1.  All  alums  contain  exactly  the  same  proportions  of 
5al(iburic  acid,  of  aluminc,  of  potash,  and  of  water, 
though  they  produce  sensible  differences,  and  by  the  re- 
agents, and  in  their  application  to  the  art  of  dyeing. 

2.  These  differences  only  proceed  from  the  unequal 
quantities  of  sulphate  of  iron  contained  in  them,  though 
amounting  only  to  some  thousandth  part^,  for  they  dis» 
appeared  completely  when  the  alums  were  purified  ;  and 
they  were  re-produced  to  the  same  degree  when  the  sul- 
phate of  iron,  of  which  they  had  been  deprived,  was 
restored  to  them. 

3.  The  Roman  alum  is  that  which  contains  the  least 
sulphate  of  iron ;  the  alums  of  Bouvicr  and  Curaudau 
have  rather  more ;  but  the  quantity  they  contain  ik  not 
actually  appreciable  but  by  the  re-agents,  and  upon  silk 
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dyed  with  woad  or  cochineal ;  while  prussiate  of  potash 
immediately  discovers  the  presence  of  sulphate  of  irpn 
in  tlie  alums  of  Liege  and  Javelle. 

4.  The  Roman  alum  does  not  merit  the  excliiaive  pre- 
ference that  has  been  given  to  it,  for  we  have  obtained 
on  woollen^  cotton,  and  silk^  with  Liege  alum  purified  by 

.  water,  and  even  with  the  alums  of  Bouvier  and  Curaudau, 
-colours  as  fine  and  as  brilliant  ^s  those  produced  by  the 
JEloman  alum  ;  and  whenever  tbi^  last  has  appeared  to  us 
to  be  superior  to  the  alums  of  Bouvier  and  Curau^^u,  we 
can  as^rt  that  the  difference  hfis  been  so  trifling,  thut 
none  but  experienced  persons  could  percelye.it. 

5.  The  alums  of  Javelle,  and  especially  of  Liege, 
though  they  do  not  contain  more  than  -rct^  of  sulphate 
of  iron,  almost  always  produce  colours  less  lively  than 
those  of  the  purified  or  pure  alums. 

6.  This  effect  of  sulphate  of  iron  is  not  the  same  on  all 
materials,  and  with  all  colouring  substances ;,  it  is  very 
sensible  on  silks  coloured  with  woad  and  cochineal ;  it  is 
a  little  less  so  on  cotton  ;  and  it  is. still  much  less  so  upon 
ivooHen,  with  these  same  substances.  The  woollen  appear- 
ed to  retain  a  less  quantity  of  sulphate  of  iron  than  the  cot- 
ton, and  especially  than  the  silk,  for  the  colours  in  woollen 
are  less  altered  by  -3^  of  this  sulphate,  than  those  in  silk 
^re  by  T^rr ;  and  in  all  the  coleurs  of  madder,  orseiUe,^ 
and  kermes,  it  required  very  large  portibns  of  this  sub- 
stajice  to  regulate  the  tint,  and  sometimes  even  to  deprive 
it  of  its  rawness. 

7.  All  manufacturers  of  alum  therefore  may,  when 
they  please,  by  simple  means,  and  at  a  little  cost,  con- 
vert the  most  impure  alum  into  such  as  may  possess  all 
the  properties  and  advantages  of  the  so  much  boasted 
iKoman  alum. 

Vol.  X,— Second  Serim.        .        X  W« 
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We  hope  that  the  importation  of  foreign  alumi  into 
France,  which  deprives  it  annually  of  several  mill ions» 
and  which  has  already  sensibly  diminished,  will  soon 
cease  entirely  ;  that  our  manufacturers  of  alum,  better 
informed  of  their  true  interests,  will  no  longer  seek  to 
distinguish  their  g6t>ds  by  false  appearances ;  that  their 
care  to  furnish  the  trade  with  no  alums  but  what  are  con- 
stantly pure,  will  soon'  cause  the  Roman  alum  to  be  for- 
gotten among  our  manufacturers ;  and  that  at  last  our 
native  alums,  the  alums  of  French  manuf^ture,  justly 
famous,  will  extend  to  foreign  countries,  and  enrich 
France  by  a  new  and  considerable  branch  of  commerce. 


Receipt  for  an  elastic  and  permanent  Dye  and  Famish  /or 
Uats^  Helmets  of  Feit^  Gaiters^  Boots ^  and  Shoes  ;  and 
which  may  also  be  employed  with  Success  on  Woollen  and 
Linen  Cloths, 

First  Operation. 

J-T  is  necessary  in  the  first  place  to  extract  fropi  hats 
and  other  articles  of  felt,  whatever  gum  they  may  con- 
tain ;  this  may  be  easily  efTected,  by  washing  them  in 
warrp  water,  and  gently  pressing  them.  Before  they  are 
perfectly  dry,  they  must  be  put  upon  blocks,  to  preserve 
their  shape,  and  to  prevent  wriiikles,  which  is  very  essen^ 
tial.  New  leather  as  well  as  old  requires  to  be  scraped 
with  a  glass,  to  take  from  its  surface  the  wax  or  grease 
with  which  it  may  be  impregnated.  Hard  resin  reduced 
.to  a  powder,  and  laid  on  with  a  coarse  brush,  ^Iso  clears 
it  perfectly  of  the  grease. 

Second  Operation* 

All  felt  hats  have  a  kind  of  down  or  nap,  of  which  they 
5iih©Uld  be  cleared,  by  means  of  a  dry  pumice-stone  ;  this 
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operation  may  be  performed  without  taking  the  hat  frbm 
the  block,  and  every  part  where  the  varnish  is  to  be  ap- 
plied should  be  thus  deprived  of  its  down.  Leather 
should  be  cleared  in  the  same  manner,  in  order  to  erase 
both  its  natural  inequalities  and  the  marks  left  by  the 
scraper. 

The  dry  pumice-stone  alone  is  used  to  clear  woollen 
and  linen  cloths  of  their  nap,   as  ic  does  bats. 

Third  Operation. 

The  down  being  removed  in  the  manner  above  men- 
tioned,  a  coat  q[  the  black  dye  (to  be  described  below) 
must  be  laid  on  the  hats  or  other  articles  to  be  varnished. 

They  must  be  suffered  to  dry  well  upon  the  block,  that 
they  may  not  fall  into  wrinkles,  which  would  prevent  the 
equal  distribution  of  the  dye. 

Fourth  Operation. 
When  the  first  coat  of  dye  is  perfectly  dry,  the  piimicfe- 
stone  must  be  used  (wetting  it  from  time  to  time),  in 
#rder  to  remove  any  inequalities  which  may  remain. 

Fifth  Operation. 

After  waiting  some  hours,  if  the  air  l>e  warm  and  dry, 
a  second  coat  of  the  black  dye  may  be  applied,  and  po- 
lished in  the  ^ame  manner  with  the  piimige-ston^  as  be- 
fore observed, 

SiJrth  Operation. 

The  varnish  (which  will  be  described  below)  is  us^4 
to  give  the  finishing  hand  to  the  felt,  leather,  or  cloth, 
taking  care  to  employ  for  this  purpose  a  fine  and  evei^ 
pencil,  that  the  vai*nis!|  may  be  uniformly  and  equally 
spread. 

When  the  first  coat  of  varnish  is  perfectly  dry,  it  modt 
4^e  eprinkled  with  pumicei-stone  reduced  to  a  fine  powder, 

^  2  anif^ 
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and  nibbed  well  all  over  ivith  a  wet  sponge  or  pieee  of 
fine  lineti  rag,  of  flax  or  hemp,  also  wetted. 

To  render  the  varnish  perfectly  smooth,  tripoli  soaked 
]n  a  pint  of  oil,  and  rubbed  on  with  the  palm  of  the  band, 
fiiay  be  used  in  the  place  of  pumice-stone.  At  the  second 
and  last  coat  of  varnish,  it  must  be  polished,  when  well 
dried,  by  sprinkling  it  with  starch  and  rubbing  il^  with  a 
fine  lihen  rag,  which  gives  it  a  very  fine  lustre. 

In  case  the  varnish  becomes  tarnished  or  loses  its  lustre 
by  any  accident  or  by  long  usage,  it  may  be  restored 
by  placing  the  arcicles  in  boiling  water  for  one  minute, 
suffering  them  to  dry  thoroughly,  sprinkling  them  with 
«tarch,  and  rubbing  them  with  a  fine  dry  linen  rag.  They 
will  then  resume  their  former  brilliancy. 

Preparation  of  Linseed  Oily  under  the  Denomination  ef 
Oil  of  Marmite. 

Take  Linseed  oil  15  pounds. 

Umber  -          4  ounces. 

Red  lead  -         1  pound  8  ounces. 

White  lead  -      2  pound  4  ounces. 

Put  the  whole  into  a  kettle  placed  over  a  strong  coal 
fire  ;  let  it  boil  for  36  or  40  minutes,  stir  it  from  time  to 
time  with  a  wooden  spatula,  being  careful  that  it  is  nei- 
ther too  little  boiled,  nor  viscous  from  being  too  much. 

When  you  take  the  kettle  off  the  fire,  throw  into  it  a 
piece  of  bread,  both  crust  and  crumb,  of  the  size  of  a 
roll.     Cover  it  and  leave  it  to  cool  for  24  hours.    The  ^ 
oil  thus  prepared  serves  for  various  purposes. 

Composition  of  the  Blac/c  Dj/e. 

1.  Take  of  black  umber  2  pounds  13  ounces,  cnt  it 
into  small  pieces^  and  put  them  into  a  frying-pan  upon  a 
▼ery  brisk  fire,  and  roast  it  like  coffee  for  about  three- 
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qnartcrs  of  an  hour  ;  braise  it  after wardt  tt5ry  fitief  upon 
marbk)  mixing  it  in  tbc  manner  of  painters  with  A  littfe 
of  the  oil  of  marmtte,  and  ptit  this  preparation  into  si 
stone  pot. 

2.  Take  of  verdegris  3  pounds,  reduce  It  to  an  fmpal- 
pable  powder ;  mix  it  with  the  oif  of  manniti,  and  tbed 
|)ut  it  into  the  stone  pot  which  contains  the  nmber. 

3.  Take  of  lamp-black  1  pound,  mix  it  also  with  tfiife 
6tl  of  marmite,  put  it  into  the  same  stone  pot,  atid  bl^id 
the  whole  well  together.  *  '     ; 

This  is  the  imxture  used  to  dye  articles  of  fdt^  cloth, 
or  leather ;  observing  with  respect  to  leather  that  it  « 
essential  to  give  it  previously  two,  three,  and  sometimes 
six  coats  of  the  oil  of  marmite  ;  that  it  must  be  well  dried 
each  time,  in  order  to  extract  from  the  leather  the  grease, 
wax,  and  fish  oil,  that  the  dye  may  more  easily  incorpo- 
rate with  it.  This  precaution  must  be  taken  with  soft 
boots  when  placed  on  the  blocks  or  boot  lasts,  and  with- 
out taking  them  off,  the  different  coats  of  dye  an  J  varnish, 
may  be  applied  to  them. 

^      Method  ef  preparing  the  Vaimish. 

Take  of  Prussian  blue  12  ounces. 

Indigo  -  12 

Bruise  these  drugs  separately  upon  the  marble  ;  mix 
them  up  with  a  little  oil  or  spirits  of  turpentine,  and  put 
these  ingredients  into  a  pot  by  themselves. 

Take  afterwards  gum  copal  8  ounces. 

Prepared  nut  oil  5 

Spirit  of  turpentine  14 

Put  the  gum  copal,  brqised,  into  a  matrass  with  a  krge 
neck  upon  a  strong  fire  without  flame,  being  careful  to 
stir  it  frequently  and  to  keep  it  unstopped.    It  may  be 
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known  that  the  gum  is  totally  dissolved,  when  the  smoke 
bas  entirely  abated  in  the  matrass ;  then  some  prepared 
nut-oil  must  be  poured  into  it  a  little  at  a  time,  stirring 
the  mixture  each  time  that  it  is  put  for  an  instant  on  the 
fire,  that  the  whole  may  be  perfectly  incorporated.  Af- 
terwards, and  in  tlie  same  manner,  pour  spirits  of  tur- 
pentine into  it ;  and  lastly  filter  this  composition,  let  it 
900I,  and  it  may  be  bruised  with  Prussian  blue  and  in- 
digo,  in  small  quantities  at  a  time,  the  whole  being  well 
mixed  together. 

This  mixture  forms  the  fine  varnish  proper  for  the  pur- 
pose  in  question. 


List  of  Patents  for  InvejUUms  J  Xc. 

(Continued  from  Page  80.) 

J  osEPH  MosELEY  Elliot,  of  the  parish  of  St.  James, 
Clerkenwell,  in  the  county  of  Middlesex,  Watchmaker; 
for  a  new  or  improved  method  of  making  and  construct- 
ing rcpeatei's,  or  repeating  watches,  and  time-pieces. 
Dated  October  30,  18G6. 

James  Frederick  Matthey,  of  Suffolk-street,  Cba- 
ring-cross,  in  the  city  of  Westminster,  Lieutenant  in  De 
Menron's  Regiment ;  for  various  improvements  upon  fire- 
arms and  guns  of  all  descriptions. 
Dated  December  4,1806. 

Samuel  Williamson,  of  Knutsford,  in  the  county  of 
Chester,  Weaver ;  for  an  improvement  in  Mcaving  cot- 
ton, silk,  woollen,  worsted,    and  mohair,    and   each  of 
them,  and  every  two  or  more  of  them,  by  Ipoms. 
Dated  December  4,  1806. 
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William  Hyde  Wollaston,  of  the  parish  of  St. 
Mary -la-bonne,  in  the  county  of  Middlesex,  Gentleman; 
for  an  instrument  whereby  any  person  may  draw  in  per- 
spective, or  may  copy  or  reduce  any  print  or  drawing. 
Dated  December  4,  1806. 

William  Speer,  of  the  city  of  Dublin,  Esquire,  now 
residing  in  the  city  of  Westminster ;  for  a  new  art,  me- 
thod, or  process  of  purifying,  refining,  and  otherwise  im- 
proving fish  oils  and  other  oils,  and  converting  and  ap- 
plying to  use  the  unrefined  parts  thereof. 
Dated  December  13,  1806. 

Thomas  Scott,  of  Clerkenwell-close,  In  the  countj 
of  Middlesex,  Musical-instrument-makcr  ;  for-  an  im- 
proved musical  instrument  called  a  ilageolette  English 
flute,  or  an  instrument  on  the  flageolette  principle,  so 
constructed  as  a  single  instrument  that  two  parts  of  a  mu« 
sieal  composition  can  be  played  thereon  at  the  same  tim« 
by  one  person.     Dated  December  13,  1806. 

Ambrose  Bowden  Johns,  of  Plymouth,  in  the  countj 
of  Devon,   Bookseller ;  for  certain  compositions,  and  a 
mode  of    manufacturing  the  same,     for  covering    and 
facing  houses,  and  various  other  useful  purposes. 
Dated  December  22,  1806* 

William  Bell,  of  the  town  of  Derby ,  Engineer;  for 
an   improvement   upon,  and  an  addition  to  smoothing- 
irons,  planeing-irons,  and  various  edge  tools,  applicable 
to  many  useful  purposes, 
Pated  December  22,  1 S06. 

Anthony  George  Eckhardt,  of  Berwick-street,  Gol- 
dlen-squarc,  in  the  county  of  Middlesex,  Gentleman, 
Fellow  of  the  Royal  Society,  and  Member  of  the  Society 
•if  Haerlem  i»  Hollaud  ;  for  certain  improvements  in  the 
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0^ode  of  coFeriiJg  or  inclosiog  books,  whereby  theii*  con- 
tents will  be  secured  from  tlie  observation  of  any  person 
but  the  owner,  and  will  also  be  preserved  from  injury* 
Dated  December  22,  1806, 

Anthony  George  Eckhardt,  of  Berwick-street,  Gar- 
ilen-square,  in  the  county  of  Middlesex,  Gentleman, 
and  Member  of  the  Roy^  Society  of  London,  and  of  the 
Society  of  Haerleo)  in  Holland,  and  Joseph  Lyon,  of 
Millbank-street,  Westminster,  in  the  said  county  of  Mid- 
dlesex, Cooper  J  for  a  new  method  of  manufacturing 
pipes  for  the  conveyance  of  water  under  ground  dif- 
ferent to  the  present  pipes. 
Dated  December  22,   1806. 

Charles  ScHMAJ-CALDER,.of  Little  Newport-street,, 
in  the  parish  of  St.  Ann,  Soho,  in  the  county  of  Middle- 
sex, Mathematical  and  Philosophical  Instrument-maker  ; 
for  a  delineator,  copier,  or  proportion-ometcr^  for  the 
lise  of  taking,  tracing,  and  cutting  oujt  profiles,  as  also 
copying  and  tracing  reversely  on  copper,  brass,  hard 
"wood,  card-paper,  paper,  asses-skin j  ivory,  and  glass, 
to  different  proportions,  directly  from  nature,  landscapes, 
prospects,  or  any  other  objects,  standing,  or  previously 
placed  perpendicularly  ;  as  also  pictures,  drawings,  pimts^ 
plans,  caricatures,  and  public  characters. 
Dated  December  22,  1806. 
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Specification  of  the  Patent  granted  to  William  Hyde 
WoLLASTON,  of  the  Parish  of  St.  Mary-le-Bone^  in  the 
County  of  Middlesex^  Gentleman ;  for  an  Instrument 
tvhereby  any  Person  may  draw  in  Perspective^  or  may 
copy  or  reduce  any  Print  or  Drawing. 

Dated  December  4^  1806. 
With  Engravings, 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  William  Hyde  WoUaston  do  hereby  declare 
that  my  said  invention  is  described  in  manner  following  ; 
that  is  to  say :  My  said  instrument  consists  principally 
of  two  reflecting  surfaces,  so  placed  with  regard  to  each 
other,  as  that  one  (which  I  will  call  the  first)  of  the  said 
surfaces  shall  be  wholly  or  in  part  interposed  between  the 
eye  of  the  artist  and  the  paper,  or  other  material  on  which 
the  delineation  of  any  object  or  view,  or  the  copy  or  re- 
duction of  any  sketch,  print,  or  drawing,  shall  be  in-  , 
tended  to  be  inade  ;  and  the  said  reflecting  surface  shall 
Vol.  X. — Second  Series.  Y  be 
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be  so  inclined  toward  the  other  (which  I  will  call  the  se- 
cond) reflecting   surface,  that  objects  reflected  by  that 
second  reflection  may  also  be  a^gain  reflected  by  the  first, 
and  may  by  that  means  be  rendered  visible  to  the  eye 
after  two  reflections,  when  the  sight  is  directed  towards 
the  suid  paper  or  other  material.     And,  in  order  that  the 
said  paper  or  other  material  may  be  seen  with  the  same 
eye,  as  well  as  the  doubly-reflected  object,  I  make  the 
said  first-mentioned  reflector  of  sucE  materials  as  shall 
permk  the  said  paper  or  other  material  to  be  seen  through 
the  same  ;  or  othierwise  I  make  the  said  first-mentioned 
reflector  of   maferials   not  capable  of  transmitting  the 
light ;  and  in  this  case  I  do  interpose  the  same  in  part 
only  between  the  eye  and  the  said  paper  or  other  mate-^ 
rial.     In  the  former  construction  the  first  reflector  may. 
be  a  piece  of  pls^in  unsilvered  glass,  which  is  capable  of 
exhibiting  the  image  of  a  considerably  luminous  object 
by  reflection,  at  the  same  time  that  a  piece  of  white  pa-r 
per  or  other  surface  may  be  seen  through  the  glass,  and 
the  image  of  that  object  may  be  placed  upon  the  said 
paper  or  other  surface  ;  but  in  case  the  objeqt  be  less 
bright,  it  may  not  be  thus  seen  by  reflection  from  clear 
white  glass  distinctly  enough  to  be  delineated,  and  in 
this  case  gldss  tbiat  is  blue,  or  of  any  other  dark  colour, 
will  be  preferabje.     But  it  is  in  general  better  to  use  for 
the  first  \eflector  a  glass  partly  silvered,   SL^d  to  allow 
the  paper  to  be  se^n  through  ^n  opening  in  the  silvering, 
or  past  the  edges  of  the  same  by  one  portion  of  the  eye^ 
while  the  doubly-reft^cted  object  is  seen  iij  the  silvering 
by  the  other  -portion  of  the  same  eye. 

And  I  do  farther  declare,    that  my  said    instrument 
might  also  be  made  with  surfaces,  which  act  by  what 
opticians  call  prismatic  reflection  ;  but  that  I  do  not  give 
jh^e  pr^feyence  to -surfaces  of  this  last  description,  be- 
cause 
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cause  when  the  reflected  object  is  much  illuminated  it 
may  thus  be  made  too  bright  to  allow  the  paper  and  pen- 
cil to  be  seen  distinctly.  The  most  convenient  position 
in  which  the  said  reflecting  surfaces  may  be  placed  with 
regard  to  each  other  is  such,  that  the  rays  proceeding  from 
the  object^  and  falling  on  the  first  mirror,  (which  are 
known  to  opticians  by  the  denomination  of  incident  rays,) 
shall  each  severally  be  at  right  angles  to  that  proportion 
of  the  same  ray  which  after  reflection  proceeds  to  the 
eye,  {and  is  known  by  the  denomination  of  the  emergent 
ray,')  because  in  these  circumstances  the  instrument  will 
be  adapted  to  drawing  upon  an  horizontal  surface.  And 
in  order  that  the  same  ineiderit  and  emergent  rays  may 
be  at  right  angles  to  each  otber^  it  is  requisite  that  the 
reflecting  surfaces  should  be  inclined  to  each  other  at  the 
angle  of  45  degrees,  as  is  shewn  in  Fig.  1,  hereunto  an- 
nexed (see  PI.  VII.),  or  at  an  angle  of  1 35  degrees,  (which 
is  the  supplement  of  45  degrees,)  as  is  shewn  in  Fig.  2i 
a  i  in  each  figure  is  the  section  of  a  reflector,  partly  trans- 
parent and  partly  silvered,  m  n  is  the  surface  of  the  same 
glass,  and  0  thej  part  silvered,  erf  in  each  figure  is  the* 
section  of  a  glass  wholly  silvered.  When  prismatic  re- 
flection is  employed,  the  angle  of  the  reflecting  surfaces 
to  produce  a  like  effect  must  be  135  degreeSj  as  in  Fig.  3, 
which  represents  the  section  of  a  solid  ^prismatic  piece  of 
glass,  in  which  both  reflections  are  made,  and  the  re- 
flecting surfaces  a /;  and  5  c.  The  artgle  at  *  is  1 35  de- 
grees, and  the  angle  at  rf  90  degrees ;  and  the  angles  at 
d  and  c  may  bei  each  61^  degrees,  but  need  not  neces- 
sarily  be  equal.  In  each  of  these  figures  e  is  the  eye  to^ 
which  a  ray  hg^  after  being  reflected  at^  and^^  passes' 
on  in  a  direction  /e  at  right  angles  to  A  g»  The  glasses^ 
or  other  suitable  reflecting  surfaces  herein  before  de- 
scribed, when  properly  mounted,  and  supported  at  a 
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convenient  distance  from  the  paper  or  other  material 
upon  which  the  said  delineation,  copy,  or  reduction  is  to 
be  made,  do,  together  with  the  necessary  framing,  (which 
every  competent  workman  may  easily  make  of  a  variety 
of  forms  without  farther  instruction,)  constitute  the  whole 
of  my  said,  instrument,  adapted  to  the  use  of  persons 
who  can  with  facility  see  both  near  and  distant  objects ; 
but  for  persons  who  are  short-sighted  I  place  a  suitable 
concave  glass  before  the  distant  object,  so  a&  to  receive 
and  transmit  the  incident  rays ;  and  for  long-sighted  per- 
sons 1  place  a  suitable  convex  glass  between  the  eye  a,nd 
the  said  paper,  or  other  material. 

Fig.  4  represents  the  section  of  a  pair  of  reflectors  at 
angles  of  45  degrees,  to  be  mounted  in  a  frame  which 
carries  one  convex  glass  i/c^  and  another  concave  glass 
mn,  which  turn  upon  the  same  hmge  at  /^  so  that  either 
of  them  may  be  turned  into  its  place  for  use.  In  the  po- 
sition here  given  the  convex  glass  is  supposed  to  be  em- 
ployed, and  the  line  op  represents  a  ray  by  which  the 
paper  and  pencil  are  seeti  at  the  same  time  that  the  ob- 
ject is  seen  by  rays  reflected  through  A,  g",  /e^  which 
render  the  same  visible  in  the  direction  e/.  The  said 
convex  and  concave  glasses  may  conveniently  be  made 
of  the  focal  length  of  twelve  inches  ;  and  the  instrument 
must  then  be  supported  at  the  distance  of  twelve  inches 
from  the  paper. 

In  witness  whereof,  &c. 


Wc  are  requested  to  add,  that  the  Patentee  has  ap- 
pointed Mr.  Newman,  of  Soho-square,  to  manufacture 
and  vend  the  above-described  instrument. 
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specification  of  the  Patent  granted  to  Robert  Vazie,  oJ 
St.  Marify  jRotherhit/ie,  in  the  County  of  Surrey y  Civil 
Engineer ;  for  Improvements  in  the  Medsures  and  in 
the  Machinery  to  be  used  in  making  Bricks  and  Earthen-* 
Ware ;  and  also  Improvements  in  the  Carriages  for 
removing  the  said  Articles;  which  said  Improvements 
are  separately  applicable  to  various  other  useful  Purposes. 

Dated  November  6,  1806. 


With  Engravings. 


T( 


O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
1  the  said  Robert  Vazie  do  hereby  declare  that  my  said 
invention  is  described  hi  the  drawings  in  the  margin 
hereof,  and  in  the  description  following;  that  is  to 
say : 

Part  I.  To  adjust  the  quantity  of  coals  to  be  used  in 
burning  brick»  and  in  baking  earthen-ware,  I  do  place 
upon  the  outside  of  the  coal-bushel  measure  with  which  I 
measure  the  said  coals,  a  moveable  semi- circular  metal 
bow,  upon  which  I  suspend  three  moveable  bobs  or  pin& 
of  metal,  or  other  material,  so  as  to  form  three  guages 
ABC,  Fig.  4,  (Plate  VIII.)  of  such  a  due  length,  and 
at  such  a  distance  from  each  other,  that  when  the  mea- 
sure is  filled  with  coals  to  the  beigiit  oi*  seven  inches  per- 
pendicular above  the  centre  of  the  plane  of  the  top  of 
the  measure  ,  the  lower  part  of  the  guage  A  is  equal  to 
the  due  height  of  the  heap,  and  the  lower  part  of  the^ 
guages  B  C  comes  in  contact  with  the  straight  side  of 
the  heap  at  a  mean  distance  from  the  top  of  the  heap  ta 
the  outside  of  the  measure ;  which  heap  is  as  nearly  in 
the  form  of  a  cone  as  the  nature  of  the  coals  will  permit^ 
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the  outside  of  the  measure  being  the  extremity  of  the 
tase  thereof;  to  prove  the  regularity  of  the  sides  of  tbel 
said  heap  on  each  side  of  the  bow  when  placed  perpen- 
dicularly, I  apply  thereito  a  straight  rule,  of  metal  or 
tvood,  or  both,  at  least  as  long  as  the  side  of  the  cone. 
The  bow  and  the  guages  are  turned  down  by  means  of 
the  hinges  D  D,  and  lie  on  the  outside  of  the  measure 
at  the  time  of  filling  it.  *  The  bow,  the  guages,  and  the 
rule,  can  be  applied  to  any  other  perpendicular  height 
of  the  heap  besides  seven  inches,  and  may  with  utility  be 
used  upon  measures  of  greater  or  less  diameter,  or  of 
any  other  denomination  besides  the  said  bushel  measure  ; 
in  which  cases  a  proportionate  difference  must  be  made 
in  the  length  of  the  bow,  the  guages,  and  the  rule,  and 
also  in  the  distance  at  which  such  guages  are  placed 
from  each  other,  so  that  the  side  of  the  heap  upon  each 
respective  rteasure  shall  be  of  equal  declivity  with  the 
heap  upon  the  bushel  measure  at  the  time  being.  The 
said  bow  with  the  guages  might  be  applied  to  adjust  the 
fceap  without  therule  ;  or  the  rule  adjusted  to  the  due 
length  of  the  side  of  the  cone,  as  per  Fig.  5,  may  be 
applied  on  each  side,  and  every  side  of  the  heap,  with- 
out the  bow  and  guages ;  in  the  latter  case,  the  rule  will 
both  adjust  the  side  of  the  cone,  and  form  a  standard  for 
the  perpendicular  height  of  the  heap.  Measures  thus 
adjusted  may  be  usefully  applied  to  the  admeasurement 
of  coals  for  household  use,  and  the  other  purposes  for 
which  coals  are  used  ;  and  also  for  the  measuring  of 
grain,  fruit,  roots,  and  such  other  articles  as  are  usually 
disposed  of  by  admeasurement. 

Part  II.  To  raise  the  water  to  be  used  in  tempering 
and  preparing  clay,  or  other  materials,  for  making  bricks 
and  earthen-ware,  I  apply  in  preference  to  a  pump  with 
one  piston  or  bucket  a    pump  with  two  or  more  pis^ 
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ton3  or  buckets,  in  the  following  manner,  wzr.  Upon  a 
b^r  of  wood  or  iron,  called  a  spear  or  rod,   1  do  fix  the 
uppermost  piston,  upon  the  underside  of  the  said  piston 
I  do  place  an  eye  of  iron,  or  other  metal,  and  by  means 
of  a  hook,  at  th.e  upper  end  of  a  separak:  bar  of  wood 
or  iron  A,  (upon  which  bar  I  fix  the  undermost  piston,) 
the  different  pistons  are  connected   together  per  B  C, 
Fig.  6.     The  distance  between   the  said  pistons  is  two 
fefjBt ;  and  pvery  thirty  feet  the  w  ater  is  to  be  raised ,  I 
^pply  two  pistons  thus  connected  together,  which  rise 
^nd  fall  at  one  and  the  same  time  by  means  of  a  lever,  or 
other  machinery  usually  applied  for  that  purpose.    In  or- 
der to  prime  the  said  pump  in  case  there  is  more  than 
one  set  of  pistons  applied,  I  place  the  funnel  or  small 
fcistern  D  fit  j^  short  distance  above  the  lowest  set.     In 
the  pipe  which  connects  the  said  funnel  with  the  pump 
I  fix  a  cock  of  brass  or  other  fit  material,  and  in  place  of 
one  plug  I  apply  in  the  said  cock  the  two  plugs  EE,  or 
two  separate  cocks  may  be  fixed  in  the  said  pipes.     The 
pistons  may  be  placed  at  a  greater  or  less  distance  from 
each  other  than  is  hereinbefore  described,  and  may  be 
connected  together  by  hinges  of  different  constructions, 
or  may  be  fixed  upon  a  rod  passing  through  the  different 
pistons  with  or  without  a  fixed  joint  upon  the  said  rod. 
The  box  or  bo3fes  in  the  lower  chamber  of  the  pump, 
,alsQ  the  valves  upon  the  safd  box  or  boxes  and  upon   the 
pistons,  may  be  applied  in  any  usual  manner.^    Pistons 
thus  connected  together  may  be  also  applied  usefully  in 
a  pump  to  raise  water  from  a  mine,  shaft,  pit  or  quarry, 
or  the  bald  of  a  ship,  or  reservoir  for  general  purposes, 
or  for  qompressing  or  exhausting  air  or  steam  ;  and  the 
^ock  nfiay  also  be  usefully  applied  to  retain  or  draw  off 
liquid  matter  from  a  pipe^  cask,  or  reservoir,  or  a  boiler 
or  vat. 
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Part  III.  In  the  removal  of  bricks  and  earthen-ware 
with  carriages  engaged  on  hire,  in  the  day  time,  I  do 
place  in  a  convenient  situation  upon  and  near  the  top  of 
ench  and  every  such  carriage,  a  signal  when  the  carriage 
is  unhired.  The  signal  is  placed  perpendicularly,  and 
is  placed  as  per  Fig.  7  ;  and  when  the  carriage  is  hired 
the  said  signal  is  turned  down  by  means  of  a  joint  at  A, 
(similar  to  the  joint  of  a  clasp-knife,)  and  lies  horizon- 
tally. In  the  night-time  I  do  place  in  a  similar  situation 
to  that  before  described,  a  lanthorn,  containing  a  lamp 
or  other  light.  When  the  carriage  is  unhired,  the  light 
appears  through  certain  characters  cut  in  a  shutter,  as 
per  Fig.  8  ;  and  when  the  carriage  is  hired,  the  said  shut- 
ter is  turned  down  by  means  of  the  hinges  B  B,  when 
the  liglit  alone,  without  any  characters,  will  appear. 
One  or  more  day  or  night  signals,  to  answer  the  above 
purposes,  may  be  exhibited  on  one  or  more  sides  thereof, 
on  each  and  every  such  carriage,  in  any  other  conspicu- 
ous situation,  form,  or  descripiioii  on  metal  or  other  ma- 
terials, and  may  also  be  affixed  with  advantage  on  hack- 
ney-coaches, stage-coaches,  and  other  carriages  usually 
engaged  on  hire :  or  the  day  signal  may  be  exhibited  on 
the  person  of  the  driver,  or  upon  the  outside  of  each 
such  carriage  when  unhired,  and  concealed  when  hired. 

A  farther  improvement  in  such  carriages  consists  in 
reducing  the  friction  of  the  wheels.  To  effect  this,  I  do 
use  in  the  boxes  of  the  said  wheels  (in  preference  to 
common  oil  or  other  oily  substance)  oil  prepared  in  the 
following  manner,  to  free  it  from  heterogeneous  matter, 
•which  renders  it  viscous  or  tenacious,  viz.  I  take  whale- 
blubber,  and  put  it  into  a  pan  (with  a  moveable  cover) 
of  copper  or  other  metal.  This  pan  is  placed  upon  a 
boiler,  and  by  the  heat  of  the  steam  arising  therefrom 
when  boiling  the  oil  is  extracted.  The  oil  is  then  put  into 
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m,  separate  steam-pan  with  water^  and  is  there  purified. 
The  aforesaid  boxes  may  be  made  in  any  of*  the  methods 
in  use  for  retaining  oil.  I  also  burn  the  said  oil  in  the 
signal  lamps  before  described,  because  it  affords  a  strong 
light,  and  leaves  little  or  no  incombustible  matter  in  the 
lamp.  This  oil  may  be  used  with  advantage  in  the  boxes 
of  the  wheels  of  other  carriages,  or  burnt  in  other  lamps, 
and  is  applicable  to  various  other  useful  purposes. 
In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  Henry  Pratt,  of 
Birmingham^  in  the  County  of  Warwick^  Steel  Toy^ 
maker  i  for  a  Toast-stand,  or  an  Improvement  on  the 
Artick  fommonly  called  Cats  or  Dogs,  upon  which 
Things  are  placed  before  the  Fire, 

Dated  October  2,  1806. 

With  Engravings. 

JL  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  ccnipliance  with  the  said  proviso, 
I  the  said  Henry  Pratt  do  declare  that  tny  said  invention 
of  a  new  toast-stand,  or  an  improvement  on  the  article 
commonly  called  cats  or  dogs,  on  which  things  are 
placed  before  a  fire,  is  described  as  follows ;  that  is  to 
say :  Instead  of  the  legs  being  screwed,  as  in  the  usual 
way  of  constructing  cats  or  dogs,  to  a  ball  or  centre- 
piece, I  substitute  one,  two,  or  more  joints,  with  one  or 
more  stops,  to  form  proper  angles,  or  I  make  them  with 
fixed  joints,  by  means  of  one  or  more  pins  or  rivets  pass- 
ing through  the  joints.  The  joints  which  I  substitute  in- 
stead  of  screwing  the  legs  into  the  centre-piece,  are  de- 
scribed as  follows ;  in  the  article  commonly  called  a  cat. 
Vol.  X.'^-Second  Serjes.  Z  (sec 
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(see  drawings  Fi^.  1^  Plate  VIII.)  it  is  about  gne  juch 
morjB  or  less  diameter,  with  a  hole  made  through  tb^ 
centre  of  each  joint  to  acjlmit  a  pin^  on  which  the  centre 
joint  niov^s.  Another  hole  is  made  in  each  putsidp  joint 
halfway  between  the  centre  hole  and  the  oiUside  of  the 
joint  through  which  another  pin  or  rivet  p^sses^  to  fasten 
the  outside  joints  to  keep  them  from  mpving.  The  centr,^ 
joint,  has  a  groove  made  in  it  about  half  an  inch  Ipng^ 
making  about  the  third  part  of  a  semicircle.  The  pin 
that  fastens  the  two  outside  joints  together  passes  through 
tliis  groove,  making  a  stop,  and  forming  a  triangle  Drhen 
open.  The  joints  which  1  substitute  for  the  article  com- 
iDOiily  called  dogs,  (see  drawings  Figs.  2  and  3^)  in  tlie 
diameter  of  the  joints  the  centre  pin  and  middle  joint  are 
the  same  as  mentioned  ni  the  description  of  the  cat ;  and 
in  each  of  tht?  oiUside  joints  I  make  a  groove,'  similar  to 
the  one  described  in  the  middle  joint  of  the  cat;  These 
groove  are  opposite  jto  each  other.  4  P*^  passes  through 
these  two  grooves  and  the  centre  joint,  making  the 
stop,  ^hd  forming  th«  triangle  when  open.  When  re- 
quired,  I  attach  a  fork  to  thesje  stands,  for  the  purpose 
of  toasting,  T)iis  fork  is  attached  irj  thp  fpllo^ving  man- 
ner :  the  ajiddle  leg  of  the  upper  part  of  ):he  cat  or  dog  { 
make  hollow,  into  which  I  make  to  slide  a  small  handle 
with  a  to^stjng-fork,  macle  to  spring  in  th.e  prongs, 
■\yhicb;  when,  drawn  out  of  the  tut)e  by  mca^i^  of  a  joipt^ 
falls  ii)  an  horizontal  position,  and  forms  a  tpasting-fork, 
Th.eje  articles  are  madp  of  any  l^ind  Qf  .metcfl^  or  com-r 
j>ound  qf  metj^Is,  of  suflScipn);  stjffqes^,  or  pf  \vQQd, 
Ij)  iiritnpss  wl^efeof,  &(C, 
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Spetificdtionof  the  Patent  granted  to  William  Nicholson, 

of  SohV'Square^  in  the  ccranty  of  Middlesex ^  Gentleman ; 

for  various  Imprwements  in  the  Application  of  Steam  to 

useful  Purposes  y  and  in  the  Apparatus  required  to  tHe 

mme.    Dated  November  22,  1806. 

With  a  Plate. 

X.  O  all*  to  whom  these  presents  shall  come,  ic« 
Now  KNOW  YE,  that  in  compliance  with  th^  said  proviso, 
I  the  said'  Williaiti  Nicholson  do  hereby  declare  that  my 
said  invention,  and  the  manner  in  which  the  same  is  to 
be  carried  into  effect  end  practice,  are  described  as  fol- 
lows.    I  convert  water  into  steam  by  the  application  of 
heat  in  any  of  the  usual  and  well-known  methods,  and 
permit  the  said  steam  to  rush  out  through  one  or  more 
apfeitures,  of  such  magnitudes  respectively  as  may  be 
best  adapted  to  the  several  intended  purposes;     Arid  I 
do  perniit  thfe  current  or  currents  of  steam  to  pass  through 
a  portion  of  the  atmosphere,  or  of  air  communicating 
with  the  atmosphere,    or  of  such  other  gas,   or  elastic 
fluid,  of  vapour,  or  smoke,  as  it  may  be  desirable  should 
pass  along  with  the  said  steam.  —  And  farther,  I  do  dis- 
pose a  tube  or  pipe  (of  a  circular  bore  in  preference)  in 
such  a  position,  with  regard  to  the  said  current  or  cur« 
rents  of  steam  and  air,  or  of  steam  and  gas,  elastic  fluid, 
or  vapour,  or  smoke,  as  that  the  said  current  or  cur- 
rents shall  pass  through  the  said  tube  or  pipe,  and  be 
carried  to  its  place  of  destination.     And  I  do  give  unto 
the  said  tube  or  pipe  a  greater  diameter,  or  size  of  per- 
foration, than  I  allow  for  the  first  escape  of  the  steam 
from  the  place  where  the  same  was  produced ;  and  I  do 
make  the  said  tube  or  channel  either  cylindrical  or  of 
such  other  figure  internally  as  may  be  best  suited  to  pro- 
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duoe  that  effect  which  is  well  known  tb  men  of  science 
by  the  name  of  the  lateral  action  of  fluids,  and  is  de- 
scribed in  many  books,  particularly  in  some  writings  of 
Professor  Venturi,  which  hai'e  been  insetted  in  a  periodi- 
cal  work  called   th^  Philosophical"  Journal,  which  has 
been  for  a  number  of  years  published  in  London,  and  ac- 
knowledged by  me  as  the  editor  thereof,  and  the  effect 
of  which  said    lateral   action   of   fluids  is    particularly 
to  be  observed  in  the  ancient  and  well-known  machine 
for  producing  a  blast  by  the  fall  of  a  shower  of  water 
through  an  upright  pipe  j  and  in  my  said  invention  the 
lateral  action  of  the  current  of  steam  doth  take  place 
with  regard  to  the  surrounding  air,  or  gas,  or  elastic 
fluid,  or  vapour,  which  is  carried  along  with  it,  so  that 
the  steam  is  made  to  produce  an  effect  of  the  same  na- 
ture as,  but  more  powerful  and  advantageous  than,  is 
produced  by  the  water  in  the  said  ancient  machine ;  and 
I  do  apply  the  said  current  of  steam  and  air,  or  of  steam 
and  gas,  elastic  fluid  or  vapour,  or  smoke,  to  such  pur- 
poses of  manufacturing  or    philosophical  chemistry  as 
may  be  useful  according  to  the  nature  of  the  several 
cases  respectively,  namely, ---(l)   for  agitating,  or  fbr 
impregnating,  or  for  driving  over  in  distillation  water  or 
other  fluids,  or  (2)  for  oxidating,  corroding,  rusting,  or 
altering  the  nature  and  state  of  lead  or  other  metals,  or 
metallic  ores,  or  mineral  bodies,  more  or  less  heated  or 
ignited  by  the  action  of  fire  in  tubes,  or  muffles,  or  tests, 
or  bodies,  or  vessels,  or  upon  hearths,  grates,  or  other- 
wise so  placed,  situated,  or  exposed,  as  may  be  .best 
adapted  for  the  changes  intended  to  be  produced  in  the 
said  metals,  metallic  ores,  or  mineral  bodies,  by  means 
of  the  said  current  herein  before  mentioned  and  de- 
scribed ;  or  (3)  I  do  cause  the  said  current  of  steam  and 
atmospheric  air  to  pass  through  the  tube  or  pipe  herein 
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before  described,  or  in  some  cases  simply  through  an 
aperture  or  hole,  into  a  receptacle  or  air  vessel,  wherein 
the  steam  is  subjected  to  condensation,  and  from  which 
vessel  the  atmospheric  air,  thus  deprived  of  its  steam,  is 
conveyed  to  a  furnace  or  any  other  place  containing  fire 
or  burning  materials,  in  order  that  the  said  current  or 
blast  of  air  shall  and  may  excite  and  increase  the  strength, 
rapidity,  and  effect  of  the  combustion. — And  in  order 
that  ray  said  inventioa  may  be  more  fully  understood,  I 
have  hereunto  annexed  certain  drawings  or  sketches  of 
some  of  the  forms  of  the  apparatus,  by  means  of  which 
the  same  may  be  carried  into  effect. 

In  Fig.  1,  (Plate.  IX.)  a  represents  a  pipe,  through 
which  the  steam  passes  out  from  a  boiler,  or  any  other 
apparatus,  whence  it  proceeds  through  the  tube  or  pipe  ^ 
dd,  carrying  along  with  it  a  large  portion  of  common 
air,  which  enters  through  the  side  spaces  b  b ;  and  this 
mixed  fluid  mass  passes  thence  through  c  c.  If  the  sur- 
rounding part  of  the  pipe  or  channel  ddh^  made  hollow, 
so  as  to  form  a  space  dd^  enveloping  the  bore  ec^  and 
the  hollow  part  dd  he^  made  to  communicate  with  the 
boiler  or  general  supply  of  steam,  (without  allowing  any 
portion  to  escape  by  such  communication,)  the  said  sur-  - 
rounding  part  dd  will  be  kept  very  nearly  as  hot  as  the 
steam  itself,  and  the  internal  current  will  not  be  cooled 
by  the  sides  of  the  said  tube  or  pipe.  Or  otherwise,  the 
said  tube  or  pipei/^^,  if  made  of  fit  materials,  may  be 
kept  at  any  required  temperature  by  surrounding  the 
same  witb^fire;  or,  on  the  contrary,  if  need  be,  with 
some  cold  fluid  or  other  refrigerating  substapce.  In  this, 
and  in  all  the  other  apparatus,  the  aperture  of  a  must  be 
.  of  such  a  size  as  shall  be  best  adapted  to  the  intended 
emission  of  steam,  of  such  elasticity  and  temperature  as 
may  be  best  suited  to  the  objects  in  view  ;  and  so  likewise 
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must  be  the  diametert,  form,  and  I'elative  situafion  or 
distance  of  the  tube  or  ig\i^dd\  and  fAnte,  the  said  cir- 
cunistances  are  themselves  irt  their  own  natoi*e  vafiaMfe, 
it  is  not  possible  for  nae  to  give  any  fai^ther  insf ruttion 
respecting  such  dimensions  and  situations,  than  by  d^* 
daring  that  a  few  trials  will  easily  shew  what  will  be 
AKwt  advantageous  to  be  adopted  in  each  particulat 
case; 

Fig.  2  represents  an  improVeniertt  of  the  ancient  water 
Mowing  machine  ;  in  which,  in  its  usual  ednstruction,  a 
shower  of  water  carries  air  dmvn  an  upright  pipe  into  a 
regulating  belly,  as  is  described  in  the  writings  of  Lewis, 
Chaptal,  and  many  other  Well-known  authors  of  reputa- 
tion. I  have  introduced  the  water  from  a  head,  or  under 
any  other  pressure  through  rf,  into  the  close  chamber  or 
box  ce,' which  surrounds  tl4e  tube  &c  cbawnei  bb^ee^  and 
supplies  the  watet  through  side  apertiires  towards  cc. 
Air  may  also,  if  required,  be  allowed  to  pass  through 
other  side  apertures  as  usua}.  In  ihy  improvement,  a 
current  of  air  and  steam  i«  strongly  ufg<*d*  through  the 
tube  or  pipe  b  i,  by  means  of  the  current  of  steam  from  tf , 
in  the  same  manner  as  was  explained  and  described  in 
Fig.  1 .  In  this,  as  well  as  in  the  other  applications,  the 
steam  may  be  allowed  to  pass  into  the  tube  or  channel 
through  more  apertures  than  one.  As  the  lower  part  of 
the  said  improved  blowing  machine.  Fig.  2,  consists,  as 
usual,  of  an  air  vessel  of  that  description,  which  is  called 
a  regulating  belly,  the  same  need  not  be  described,  be- 
cause it  is  well  known  by  that  name,  and  constitutes  no 
part  of  my  said  improvements. 

Fig,  3  exhibits  a  sketch  of  tbe  manner  in  which  my 
apparatus  may  be  constructed  and  disposed  for  pi*oducing 
a  very  strong  blast  by  steam,  w"  represents  the  boiler', 
from  ^ich  steam  is  supplied  through  thepipcflffl,  whencfe 
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it  passes  into  an  air  vessel  n  n,  through  ah  aperture  at  b, 
or  through  a  tube  or  pipe  bc^  which  favours  the  lateral 
action^  and  suffers  the  air  and  steam  to  pa^s  into  the  wa- 
ter fd?,  whepce  the  air  rises  into  the  upper  space  //,  and 
passes  out  through  g  g,  to  the  furnace  k.  Cold  water  is 
introduced  in  the  manner  shewn  in  Fig.  2,  or  othtrwise, 
through  a  pipe  dd^  from  a  head  sufficient! v  elevated,  or 
]^y  means  of  a  forcer,  or  otherwise,  by  means  of  a  sepa- 
rate receptacle,  as  is  hereinafter  described  and  explained. 
j^  is  a  pipe  or  tube  through  which  the  heated  water  is  suf- 
fered to  escape,  but  is  subjected  to  a  resistance  or  re- 
action, arising  from  the  same  being  wiredrawn  through 
^  cock,  or  impeded  by  a  loaded  valve,  which  it  must 
lift  during  its  escape,  or  by  the  said  water  bein^:  con- 
ducted up  to  a  proper  elevation  through  a  continuance 
pf  pipe,  as  represented  at  t.  It  will  easilv  be  understood 
by  workmen  or  operators,  who  are  «onversant  with  hy- 
draulic or  other  similar  works,  that  the  pressure  or  re- 
action within  the  air  vessel  may  be  adjusted  tq  any  de- 
sired Quantity  or  force  by  means  of  these  two  communi- 
cations, or  by  other  well-known  methods.  At  c  the  Uj)- 
right  tube  or  pipe  is  represented  as  terminating  in  one  or 
more  valves.  These  are  not  essentially  necessary,  but 
they  are  useful  to  prevent  the  water  from  returning  siid- 
flenly  through  b  if  at  any  time  it  should  be  found  neces- 
sary to  stop  or  suspend  the  supply  of  steam. 

When  the  supply  of  water  at  d  cannot,  with  conveni- 
ence, be  ipade  by  pressure  from  an  upper  reservoir,  and 
the  labour  of  forcing  the  water  in  by  a  pump,  or  by  other 
powers  not  dependant  on  the  engine,  is  wished  to  he 
avoided,  I  sink  or  depress  the  air  vessel  W7i  to  a  suiiicient 
depth  below  the  level  of  that  supply  of  water  whi<,jh  shall 
pr  may  be  obtainable  on  the  spot,  and  by  that  means  I 
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gain  a  sufficient  length  in  the  pipe  d  to  produce  the  re- 
quisite pressure,  which  will  scarcely  ever  require  to  be 
greater  than  ten  feet ;  and  I  bring  the  discharging  pipe 
h  i  up  again  near  the  surface  so  as  to  allow  the  water  a 
difference  of  level  sufficient  to  produce  the  requisite  cur- 
rent, and  in  this  case  I  convey  the  steam-blast  tonts  place 
by  lengthening  the  pipe  a  a,  or  (which  is  better)  by 
lengthening  the  tube  or  channel  c  b  above  the  top  of  the 
air  vessel  n  iu 

Or  otherwise,  in  the  like  cases,  when  the  supply  of 
water  at  d  cannot  with  convenience  be  made  by  pressure 
£rom  an  upper  reservoir,  and  the  labour  by  forcing  the 
water  in  by  a  pump,  or  by  other  powers  not  dependant 
on  the  engine,  is  wished  to  be  avoided  ;  and  the  last-meti- 
tii>Ded  contrivance,  of  depressing  the  air  vessel,  is  incon- 
venient or  impracticable;  then  I  introduce  the  water  in 
separate  or  distinct  quantities  or  portions,  from  a  separate 
receptacle  or  close  vessel,  placed  a  little  above  the  level 
of  th^  water  e^,  Fig.  3. 

This  receptacle  must  be  provided  with  two  cocks  or 
Talves,  or  a  cock  with  several  passages  or  ways  through 
the  same,  in  such  a  manner  as  that  a  communication 
shall  be  made  for  filling  the  said  receptacle  from  without, 
at  the  same  time  tbat  no  communication  shall  be  allowed 
lietween  the  air  Vessel  n  n  and  the  receptacle  or  vessel 
BOW  to  be  described  ;  and  also,  ai>  that,  ia  other  positions 
cf  the  said  cocks  or  valves,  or  cock,  a  communication 
shall  be  made  for  emptying  the  water  from  the  said  re- 
ceptacle or  vessel  into  the  air  vessel  at  the  same  time 
thiit  no  communication  shall  be  allowed  from  without. 

As  the  alternate  filling  and  emptying  of  a  vessel  in  the 
KEiimer  here  described,  is  performed,  with  regard  to 
5team,  in  a  variety  of  steam-engines,  and  must  be  quite 
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lamitiar  to  engiDe-makers,  it  will  only  be  needful  to  re« 
marky  ]^  that  the  opening  and.  shutting  of  the  said 
cocks  or  valves,  or  cock,  luay  be  most  conveniently  per- 
formed by  a  float  within  the  air  vessel,  or  within  the 
separate  rei;eptac]e,  having  a  tail  of  communication 
which  shall  open  and  shut  the  said  cocks  or  valves,  or 
cock,  at  the  times  of  .the  greatest  rise  or  fall,  by  an  ac- 
tion similar  to  that  of  the  plug-bar,  or  equivalent  gear  of 
a  steam-engine;  and,' 2,  that  the  said  rod,  if  intended 
to  operate  put  of  the  said  vessels,  may  be  passed  through 
a  stuiSSng-box  ;  and,  3,  that  provision  must  be  made,  by 
ways  through  the  cocks,  or  by  other  well-krtown  me- 
thods, to  allow  air  to  introduce  itself  from  ^the'  air  vessel 
into  the  receptacle .  while  the  water  is  discharging  from 
this  last ;  and  also  to  allow  the  said  air  to  escape,  while 
the  receptacle  shall  receive  a  fresh  supply  from  without. 

And  lastly,  I  do  declare,  that  the  forms,  dimensions, 
relative  magnitudes,  situation,  and  other  particulars  re- 
lating to  the  apparatus,  required  to  carry  my  said  im- 
provements into  effect,  are  capable  of  great  variations, 
and  will  require  to  be  greatly  modified,  according  to  the 
conditions,  objects,  and  purposes  intended  to  be  answer- 
ed and  obtained,  and  the  local  and  other  circumstances 
under  which  the  work  is  to  be  performed ;  but  that  the 
said  forms,  dimensions,  magnitudes,  situation,  and  other 
particulars,  may,  from  the  description  and  explanations 
herein  given,  be  determined  with  facility  by  any  person 
of  competent  skill,  and  fit  to  be  entrusted  with  the  direc- 
tion and  construction  of  any  apparatus  of  this  or  the  like 
ilescription. 

In  witness  whereof,  &c. 
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specification  of  the  Patent  granted  to  Seorce  Bartqk 
Alcock,  of  the  City  of  Kilkenny y  hi  that  Part  of  the 
United  Kingdom  of  Great  Britain  and  Jrelayid  calhd 

•    Ireland  i  for  Improvements  in  Lamps, 

Dated  January  23,  1806. 
With  an  Engraving, 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  ^;ompliance  with  the  said  proviso, 
I  the  said  George  Barton  Alcock  do  hereby  deplare  that 
my  said  invention  is  described  in  ipanner  following  ; 
that  is  to  say ;  My  Qrst  improvement  in  lamps  consists 
in  giving  a  supply  of  oil  to  a  lamp  from  beneath  by 
means  of  a  piston  fitted  to  a  tube. 

Fig.  5  (Plate  VII.)  iepres*ints  a  lamp,  of  whiph  E  has 
the  form  of  a  candlcbtick,  vv  any  other  form  which  may 
be  most  convenient  or  agreeable  ;  and  C  D  is  a  tube  re- 
presenting ii  candle,  but  which  may  be  externally  of  any 
other  figure,  provided  its  interior  part  or  bore  be  cylin-* 
drical,  or  of  such  section  as  to  fit  the  piston  hereafter 
mentioned  through  all  that  part  where  the  motion  is  tq 
be  performed.  Now  I  apply  and  use  in  the  said  tube  the 
piston  B,  which  is  capable  of  being  slicled  upwards  or 
<J.»wnwards  within  the  bore  of  the  tube,  and  its  motion 
may  h^  governed  by  a  rack  G  and  pinion  F,  or  by  a  simple 
sliding  piece,  or  other  well-known  co,ntrivance.  When 
the  piston  B  is  difiwn  down  nearly  to  the  bottom  of  the 
tube,  oil  is  poured  into  the  space  A  B  above  the  piston, 
and  the  lamp,  consisting  of  a  cup  and  wipk-holder,  qr 
any  other  of  tlie  apparatus  constituting  lamps,  is  to  be 
screwed,  fixed,  or  applied  at  A.  A  sliort  movement  of 
the  piston  will  force  a  sufficient  quantity  of  oil  into  the 
pup  to  supply  the  combustion  ;  an4  the  same  motion 
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iliay  be  repeated  as  often  as  oil  shall  be  wanting.  By 
this  means  the  wick  is  supplied  in  a  simple  and  expedi- 
tious manner. 

My  second  improvement  consists  of  an  apparatus  for 
affording  a  supply  of  oil  from  below  to  a  lamp  or  lamps 
placed  above  ;  which  supply  shall  be  regular,  notwith- 
standing any  irregularity  or  excess  in  pressure  beyond 
tvhat  is  necessary  to  raise  the  oil  to  the  due  height.  In 
Fig.  6  E  E  represents  a  vessel  containing  oil  as  high  as 
F  F,  and  air  is  condensed  into  the  upper  part  of  its  ca- 
vity by  means  of  the  syringe  D  G.  The  pressure  of  this 
included  ait  would  force  the  oil  to  rise  through  the  tubei 
C  and  pass  out,  if  it  were  not  prevented  by  the  valve  H, 
ivhich  opposes  any  escape  upwards.  B  B  represent  the 
section  of  part  of  two  lamps  of  Argand,  and  any  other 
lamps  may  be  substituted  in  their  place ;  they  are  sup- 
plied wnth  oil  by  the  side  tub«s  II.  A  represents  a  float 
or  piecCj  which  in  this  drawing  is  made  cylindrical :  it 
is  so  light  as  to  float  in  oil.  Now  it  will  be  easily  under- 
stood, that  previous  to  the  condensation  of  air  in  EE 
(the  whole  of  the  oil  being  in  that  lower  vessel)  the  float 
A  will  rest  upon  the  bottom  of  the  chamber  or  cavity  in 
which  it  is  placed^  and  the  valve  H,  which  is  attached 
to  it,  will  be  open  :  so  that,  when  the  condensation  begins^ 
the  oil  will  rise  through  C  and  H  and  I  to  nearly  the 
same  level  in  the  two  lamps  and  in  the  chamber  of  A^ 
but  when  it  hath  risen  so  high  as  to  float  A,  the  valve  H 
will  be  shut,  and  the  lamps  will  be  limited  to  the  con- 
sumption of  the  oil  which  has  already  passed.  And 
again,  since  that  consumption  will  lower  the  level  in  the 
chamber  A,  the  float  will  again  descend,  and  admit  a  far- 
ther supply  ;  and  these  spontaneous  alternations  of  open- 
ing and  stopping  of  the  Valve  H  will  be  so  frequent  tbttt 
the  same  level  will  nearly  be  kept.    It  is  obvious  tbfti, 
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in  cnrder  to  obtain  that  level  which  upon  trial  shall  be 
foi^hd  the  best  adapted  to  the  lamps  which  may  be  used, 
it  will  be  requisite  to  adjust  the  weight  of  the  float  and 
the  condensation  of  tlie  air  respectively,  so  as  to  produce 
the  desired   effect,  which  also   may  easily  be  done  by 
trial.     It  may  also  be  noticed,  that  the  pressure  of  gra- 
vity, or  of  a  heavier  fluid  than  oil,  or  of  any  other  well- 
known  agent  capable,  of  effecting  the  puifpose,  may.  be 
used  instead  of  tbat  of  condensed  air  ii»  the  lower  vessel. 
And  I  do  farther  declare,  that  in  such  cases  as  con* 
vcnience  or  choice  shall  give  the  preference,  a  stop-cock, 
01^  any  of  the  well-known  contrivances  for  the  transmis- 
sion of  fluids,  which  can  be  opened  or  shut  by  a  floaty 
may  be  used  instea<l  of  the  valve  H.  .^ 

In  witness  whereof,  &c.  '  • 


Description  of  a  Geometrical  Phiiirtg  Qmdrcent^  Level  and 
Calculator^  for  the  Ube  ofNavig  ation  andLand-Sarveying; 
Ascertaining  inaccessible  DistaytctSy  and  for  denionstrating 
and  determining  various  Problems  in  Geomet)y  and  Tri-- 
gonometfyl    By  Mr.  Robert  Salmon,  ef  Wobum. 

From  the  Transactions  of  the  Society  for  the  Encou- 
-  ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Ten  Guineas  were  voted  to  Mr.  Sai- 
Mon  for  the  Inventioti ;  and  the  Instruments  are  pre^ 
served  in  the  Society s  Repository ^  for  the  Inspection  of 
the  Public. 

With  a  Plate?. 


o. 


'N  the  iifetrument  and  parts  thereof,  are  engraved  the 
:names  given  by  the  inventor,  and  made  use  of  in  the.se 
^xplanatibns ;  the  base  line  being  tbat  at  right  angles 
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"ivith  the ^O.degrees  on  the  arcA,  as  it  is  also  to  thep^r- 
peudiculaVj  which  perpendicular  ^Iwajs  moves  parallel  to 
the  90.degreesi  For  the  use  of  land-surveying,  where 
the  instrument  can  be  made  stationary,  the  sight  (marked 
a  J  Fig.  1,  Plate  X.)  with  the  snudl  hole  in  it,,  must  be 
applied  j  but  for  sea-service,  the  one  6,  Fig.  2,  with  the 
mirror,  must  be  substituted  in  its  place. 
,  Every  person  whp  has  had  occasion  to  describe  or  cal^ 
culate  the.  parts  of  the  right-lined  figures  used  in  geome- 
try,  perspective,..surveying,  navigation,  dialing,  archi- 
tecture, &c.  &c.  must  have  pcrceiyed,  that  all  of  tbemi 
are  resolvable  into  the  most  simple  of  figures,  a  irtanglcy 
or  some  number  of  them.  ^ 

Hence  the  great  importance  of  geometry  and  trigono- 
metry, in  teaching,  either  by  construction  or  calculation, 
the  knowledge  of  all  the  properties  or  relations  between 
the  three  sides  and  three  angles,  of  which  every  plaqe 
triangle  is  composed.  Euclid  having  demonstrated,  in 
the  fourth  proposition  of  the  sixth  book  of  his  Elements, 
that  in  any  two  similar  triangles  (by  which  be  means  their 
having  the  same  angles,  without  regard  to  the  actual 
lengths  of  their  sides,  for  one  triangle  may  be  very  small 
and  the  other  ever  so  large)  every  pair  of  the  correspond- 
ing sides  in  ihe  two  triangles  are  proportional ;  it  is  the 
business  of  trigonometry  to  solve  such  problems^  with 
the  help  of  the  tables  of  sines  and  tangents,  or  of  sectprs, 
sliding  or  other  rules,  and  scales,  by  which  you  can  find, 
on  inspection,  a  right-angled  triangle,  exactly  similar  to 
any  given  right-angled  triangle,  (or  having^  one  of  it» 
^ngles  equal  to  90")  which  can  be  proposedy^  or  can  occur 
in  practice  ;  and  by  the  rule  of  three  we  say,  as  anjr  §ide 
of  the  tabular  triangle  is  to  the  similar  side,  supposed  to 
be  known,  of  the  triangle  under  consideration,  w  is  any 
i>ther  side  of  the  same  tabular  triangle,  to  the  correspond- 
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ing  side  supposed  to  be  soirght,  of  the  triangle  in  ques- 
tion. It  is  evident,  that  by  means  of  the  base  line j  ptf* 
pendiiulary  and  either  the  upper  or  lower  limb  of  my  in- 
strument, by  the  two  motions  of  which  the  perpendicular 
is  capable,  and  the  angular  motion  of  which  the  limbs 
are  capable,  any  right-angled  triangle  whatsoever,  a^ 
C  B  E,  or  C  D  p:,  in  the  diagram  Fig.  6,  (Plate  X.)  may 
be  instantly  formed  (by  bringing  the  top  corner  of  the 
perpendictdar  to  touch  the  limbj  with  the  same  or  greater* 
facility  than  it  could  be  taken  out  of  a  trigonometrical 
table,  measured  by  the  compasses  on  the  sector,  or  set  on 
any  instrument  now  in  use  for  that  purpose.  But  no  in- 
strument that  I  have  seen  or  read  of  is  capable  of  forming 
immediately  any  obtuse-ajigled  triangle,  as  on  my  geome^ 
frical plotting  quadrant  can  be  done;  nor  can  the  trigono- 
inetrical  tables  be  applied,  to  produce  the  sides  and  angles 
of  such  a  triangle  without  some  trouble  in  any  case  ;  and 
in  some  of  the  mpst  useful  cases  in  practice  the  labour  is 
very  considerable.  I  shall  therefore  give  the  solution  of 
five  problems.  First;  supposing  that  Fig.  6  (Plate  IX.) 
represents  my  instrument,  set  to  answer  this  and  the  fol- 
lowing problems  :  A  B  C  being  the  triangle  under  consi- 
deration ;  then  since  the  Z.  A  C  E  is  by  Euclid  (I.  20) 
equal  to  the  L  B  A  C,  it  is  evident  that  this  angle  will 
Ibe  shown,  or  may  be  set,  by  means  of  the  divisions  on 
tlie  arc  F  G ;  also,  that  since  C  B  E  and  I  C  B  are  also 
equal,  the  arc  H  I,  with  the  addition  o^  &o*,  (for  the  an* 
gleEBA,)  will  show  the  L  CBA  of  the  triangle;  it 
is  equally  evident,  that  the  arc  F  H  will  show  the  sum 
of  the  two  Z-S  B  C  A  and  A  C  F,  at  the  same  time  that 
the  lengths  of  all  the  sides  may  be  read  off  on  the  divi-» 
slons  or  scales  on  C  A,  C  B,  and  B  A*     Therefore, 
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First. — To  condmct  or  set  a  triangle^  having  two^  of  its 
angles  and  the  side  between  tiiem  given^ 

Set  the  limb  C  G  to  the  division  at  G  upon  the  arc  an- 
swering to  one  of  the  angles,  say  A,  and  make  it  fast ; 
then  to  this  JL  A  add  the  pthei-  given  angle  (which  we 
will  call  C,)  and  set  the  other  limb  C  H,  and  make  it  fast 
at  the  division  H,  on  the  arc  answering  to  the  sum  of 
their  degrees  ;  then  on  the  limb  C  G  seek  the  length  of 
the  given  side  C  A  ;  next  push  the  perpendicular:  up  or 
(down  till  the  parallel  cuts  the  point  A,  (always  observing 
the  divided  edges  are  those  you  work  to,)  and  by  the 
help  of  the  mill-headed  nut  move  the  perpendicular  till  its 
top  corner  just  touches  the  limb  C  H,  say  in  the  point  B  ; 
when  it  is  evident  that  the  degrees  on  the  arc  H  1,  added 
to  90",  is  equal  to  the  angle  B,  and  tiiat  the  other  sides 
C  B  and  B  A  may  be  read  off  thereon.  Or  supposing 
C  B  D  to  be  the  triangle,  whose  angles  B  and  C  and  side 
B  C  are  given,  we  have  only  to  move  the  limbs  so  as  to 
piake  I  H  equal  to  B,  and  H  G  equal  to  C,  and  then  to 
bring  the  top  of  the  perpendicular  to  touch  C  H  at  the 
division  B,  answering  to  the  side  C  B  when  the  other 
/L  D  will  be  shown  by  the  division  on  the  arc  G  F,  ad- 
ding 90  thereto  ;  and  the  remaining  sides  C  D  and  B  D 
may  be  read  off  on  their  respective  scales. 

jSecond. — To  set  a  triangle^  having  two  sides^  and  the  angle 
included  between  them  given. 

Let  A  B  C  be  the  triangle^  A  B  and  A  G  the  given 
sides,  and  A  the  given  angle  ;  first  set  the  limb  C  G  to 
the  division  answering  to  A,  then  bring  the  parallel  up 
to  the  point  A,  answering  to  the  side  C  A,  and  by  the 
nut  move  the  perpendicular  till  B  A  answers  to  the  given 
»ide  B  A ;  next  bring  down  the  limb  C  H  to  touch  B, 
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and  (Ml  C  B  may  be  read  the  other  side,  while  H  G  ivHl 
show  the  angle  C,  and  I II  -f-  90^  the  L  By  whence  all 
the  six  parts  are  known. 

Third. — To  set  a  triojigle,  having,  two  sides^  and  an  angle 
opposite  to  one  of  thcfn  given,  . 

Let  ABC  be*  the  triangle,  A  C  and  C  B  ithe  given 
tides,  and  A  the  given  angle  ;  first  read  the  ,Z-*A  on  FG, 
and  set  the  Itjnb  C  G  thereto  ;  then  push  up'  the  parallel 
to  the  division  at  A,  answering  to  C  A,  arid  w^th  one 
"hand  work  the  iint  and  with  the  other  move  the  limb  C  H 
tin  they  touch  at  B,  the  division  answering  to  the  side 
C  B  ;  then  B  A  is  the  side  sought,  and  the  arc  G  H  witl 
show  the  L  C,  and  I  H  +  90°  the  Z,  B. 

Fourth. — To  set  a  triangle^  having  txeo  angles,  Mud  a  side 
opposite  to  one  of  tktin  given. 

Let  A  B  C  be  the  triangle,  A  and  C  the  given  angles, 
and  B  A  the  .given  side  ;  first  set  F  G  to  the  JL  Ay  and 
G  H  to  the  JL  C?,  then  push  the  perpendtctdar  up  or  down 
-with  one  hand,  while  the  other  works  the  «m/,  till  the 
given  side  B  A,  on  the  parallely  is  applied  exactly  be- 
tween the  limbs  C  H  and  C  G,  then  I  H  -f  '90*  will  show 
the  remainin'g  angle  B,  and  on  C  B  and  C  A  may  be  read 
the  lengths  of  those 'sides.      •  ^ 

Fifth. — To  set  a  triangtcy  -whose  three  sides  are  given. 

Let  A  B  C  be  the  triangle  ;  on  the  limb  C  H  seek  the 
point  B,  answering  to  the  side  C  B  ;  then  using  one  hand 
]to  move  the  perpendicular  and  the  other  to  turn  the  nuty 
let  an  assistant  :it  the  same  time,  with  his  right  hand, 
gently  move  the  limb  C  H,  while  you  cause  the  top  cor- 
ner o(  the  perpeJidicular  always  to  touch  the  point  B ; 
at  the  same  t\uit  let  the  assistant  m«ve  the  limb  C  G  with 
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his  left  hand,  till  the  lengths  of  C  A  and  B  A,  on  their 
respective  scales,  are  found  to  intersect  each  other,  when 
FG  will  show  the  Z.  A,  GH  the  Z.  C,  and  H I  +  90* 
the  L  B. 

My  solution  to  the  last  problem  is  inferior  to  the 
common  method    of  plotting  the    triangle    on    paper^ 
and  measuring  the   angles    with    a  protractor ;   but  I 
hare  introduced  it  here,   to  shew  that  my  instrument 
is  capable  of  soliring  this,    as  well  as  all  other  cases 
of  obtuse-angled   triangles,    and   might,    by  extending 
the  arc  to  a  semicircle,  as  shewn  by  the   dotted  lines 
on  the  figure,  solve  any  triangle.     In  the  practical  pro- 
blems in  surveying,  which  follow,  the  triangles  can  al- 
ways be  taken  right  or  obtuse-angled ;  and  the  instru- 
ment as  at  present  constructed  is  fully  competent.    I 
might  here  add,  that  a  given  line  can  readily  by  my  in- 
strument be  divided  into  any  number  of  equal  parts ; 
drawings  might  be  enlarged  or  diminished,  as  readily  as 
with  the  proportional  compasses,  and  many  other  equally 
useful  purposes  may  be  effected  thereby. 

First. — To  measure  an  inaccessible  distance^  by  a  perpoidi-^ 
cular  line  set  of  towards  the  nght  hand,  from  tfie  line  or 
'  base  between  the  obseroer  and  object. 

Set  the  base-line  of  the  instrument  in  a  line  pointing  to 
the  object,  at  the  same  time  place  a  staff  at  any  distance 
at  pleasure,  as  a  perpendicular  (beiHg  90" degrees  from  the 
base).  On  this  perpendicular  measure  any  distance  (say 
50  yards  or  other  measures)  as  a  second  station  ;  move  the 
instrument  to  this  distance,  and  place  it  with  its  perpendi^ 
cular  in  the  same  line  as  before  j  the  instrument  being  so 
placed,  set  the  Iffwer  limb  pointing  to  the  object,  and 
with  the  screw  make  the  same  fa^  ;  this  done,  the  dis- 
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tance  of  the  object  will  be  thus  readily  known.  Raise  the 
moving  perpaidicular  of  the  instrument  to  the  division  50, 
(as  before  suggested,)  then  with  this  height  move  the 
same  by  means  of  the  722^/,  till  the  extremity  intersects 
exactly  the  lower  limb  before  set,  at  whiph  intersection 
the  distance  from  the  second  station  will  be  shown; 
and  on  the  base  line  will  also  at  the  same  time  be  seen  the 
distance  from  the  first  station :  this  is  a  case  of  right- 
angled  triangles. 

Note. — As  the  divisions  on  the  perpendicular  are  deno- 
minatedy  (either  feet,  yards,  poles,  or  other  measures,) 
so  will  the  distances  be  indicated  on  the  other  limbs,  and 
on  the  base  of  the  instrument. 

Secondly.  —  To  determine  the  distances  of  any  two  inacces- 
sible objects,  both  objects  lying  in'a  right  line  from  the 
obsover. 

As  before  directed,  place  the  instrument  with  its  i^^(; 
in  the  line  of  the  objects;  then,  by  means  of  the  ?^;>/'^r 
limb  set  at  90  degrees,  plac^  a  staff  as  a  perpendicular  at 
any  distance  at  pleasure  (say  50  as  before).  This  done, 
remo\*e  the  instrument  to  this  second  station,  and  place 
it  so  that  the  ttpper  limb  (still  at  90**)  may  be  in  the  same 
line  as  when  at  the  first  station :  this  done,  move  the 
upper  limb  into  the  direction  of  the  nearest,  and  the 
lower  limb  into  the  direction  of  the  most  distant  object ; 
which  limbs  being  so  set,  and  made  fast,  the  distance  of 
.both  objects  from  the  second  station  will  be  seen  on  the 
two  limbs  J  and  the  distance  from  thp  first  station  at  the 
same  time  seen  ov\  the  base  line,  by  setting  and  moving 
the  popendicular  as  directed  in  the  l^st  pase.  This  is 
also  a  case  of  fight-angled  triangles. 

Thirdly. 
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Thirdly. — To  measure  an  inaccessible  distaytce  in  an  oblique 
angky  where  a  right  angle  cannot  be  obtained^  by  reason 
of  some  impediment  on  the  ground.  ' 

At  the  first  station  from  which  the  distance  is  required 
place  the  instrument  ^  tfaen  set  up  a  staff  in  any  attain* 
able  direction,  to  any  distance  at  pleasure  (the  more  dis* 
tant  the  better).  The  instrument  being  set,  with  its  base 
in  direction  to  the  staff,  with  one  of  the  moving  limbs 
take  the  angle  of  the  object^  and  with  the  screw  fix  it 
thereto.  This  done,  move  the  instrument  in  the  direc- 
tion of  its  base  {being  between  the  first  station  and  staff 
set  up)  to  any  certain  distance,  (say  50  yards  or  mea- 
sures,) as  a  second  station.  From  this  second  station 
again  take  the  angle  of  the  object,  and  thereto  fix  the 
other  moving  limb;  this  done,  the  distance  both  from 
first  and  second  station,  as  also  the  bases  and  perpendi- 
diculars,  thereto  will  thus  readily  be  seen.  Set  the  pe/v 
pendicular  at  random  to  any  height,  move  the  same  till 
the  upper  point  intersect  the  upper  limb^  or  that  most 
distant  from  the  base^  then  read  off  on  the  parallel,  the 
divisions  parallel  to  the  base  subtended  between  the  two 
hypothenuses  or  limbs;  if  this  distance  or  division  bo 
equal  to  the  distance  measured  on  the  base  line  (i.  e.  50), 
then  the  distance  of  the  object  from  both  stations  will  be 
shewn  on  the  two  limbs,  as  will  also  the  base  and  perpen- 
dicular on  the  respe(:tive  lines.  If  the  divisions  on  the 
parallel  do  not  agree  vvith  the  distance  measured,  the 
peiyendicular  must  be  altered  till  that  division  be  shewn, 
when  the  required  distance  will  be  given.  This  is  a  case 
of  our  first  problem. 


B  b  2  Fourthly. 
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Fourthly. — To  level  or  measure  the  altiiude  of  any  object. 

It  is  only  necessary  to  set  the  plane  of  the  iBstrumeiit 
vertical  instead  of  horizontal,  by  means  of  the  joint  un- 
der the  instrument,  whence  it  is  evident  every  case  may 
be  known  as  on  the  horizon ;  and  to  level,  it  is  only  re- 
quisite to  set  the  jptr»r  koel  at  the  back  of  the  instrument,, 
the  base  Hne  and  every  object  cut  by  the  same  will  be 
level  thereto. 

Fifthly. — To  take  angles  or  altitudes  at  soa^  where  i^ 
tnstrument  casmoi  be  made  statumary. 

For  this  purpose,  it  is  first  requisite  to  change  the  s^kt 
^f  fig-  1 9  ^ncl  substitute  the  one  b.  Fig.  2 ;  which  being 
firmly  fixed  and  adjusted  at  right  angles  with  the  upper 
limb,  it  is  evident  that  when  by  reflection  any  object  be 
brought  to  coincide  on  the  viirror,  at  the  extremity  of 
the  base  line,  with  another  object  seen  in  the  direction  of 
such  basCj  the  angle  will  then  'be  known,  being  double 
what  the  upper  limb  denotes  on  the  archy  to  which  true 
angle,  or  its  double,  the  loreer  limb  may  be  fixed,  leav- 
ing the  one  with  the  7nirror  again  at  liberty  to  take 
another  observation  and  angle,  at  any  distant  place  or 
time  ;  which  being  so  taken,  this  lifnib  may  be  also  moved 
and  fixed  to  double  its  apparent  angle,  and  the  altitude 
or  distance  be'  then  determined,  by  setting  the  perpendi- 
cular and  parallel  as  in  other  common  cases  on  lartd. 

From  this  mode  of  determining  distances,  as  the  use  of 
calculations  and  of  tables  of  sines  and  tangents  are  super- 
seded, it  is  presumed  that  much  convenience  will  arise  to 
the  unlettered  who  may  have  occasion  to  use  it,  and 
thereby  the  errors  of  calculations  will  be  avoided* 

As  well  as  the  before-mentioned  purposes  to  which  the 
instrument. applies,  it  is  presumed  there  will  be  found. 

other 
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other  things  which  it  will  perform,  some  it  is  hoped  use^ 
All  and  some  amusing ;  amongst  which  may  be  enume- 
rated. Multiplication,  Division,  Rule  of  Three,  Double 
Rule  of  Three,  &c.';  determining  the  area  or  sides  of 
any  sort  of  triangle  from  any  proper  data  ;  determtotng 
the  inseribiog  or  inscribed  circle  of  any  triangle,  sqi&are, 
or  polygon,  showing  a  mean  prc^ortional  between  tivo 
numbers,  &c« 

It  is  presumed,  that  an  instrument,  if  perfectly  made, 
on  a  large  scale,  would  be  found  very  useful  and  accu- 
rate in  various  practical  <ialculations,  as  well  for  making 
them  as  for  proving  them  after  made  in  figures. 

The  following  are  specimens  of  the  manner  of  calcu- 
lating by  this  instrument. 

First  Question. — fflQOL  in  twelve  mo7iihs  produce  80*. 
'  interest,  what  will  lOO/.  produce  in  eighteen  month;  and 
also  what  wHl  it  produce  in  twelve  months  ? 

On  the  hose  line  of  the  instrument  set  lOOL  On  the 
perpendiadar  set  80,  for  shillings  interest.  Then  bring 
tJie  lower  litfib  to  intersect,  which  angle  will  then  be,  as 
j>er  question,  equal  to  twelve  months  at  all  places  on  the 
ifiise;  having  so  fixed  the  lower  limby  move  forward  %he 
ptrprndieular  till  it  intersect  the  loxcer  Ihnb  at  the  heiglit 
1 2  on  the  perpendicular^  then  raise  the  perpendiadar  to 
16,  and  to  the  extremity  thereof  fix  the  upper  limb  to 
insersect,  which  angle  will  then  be  in  proportion  as  18  to 
12  to  the  lower-limb  J  being  equal  to  the  different  times. 
The  limbs  being  so  fixed,  it  is  only' requisite  to  move  the 
perpendicular  to  200  on  the  bast,  and,  raising  the  per- 
pendictdar  till  it  intersect  the  upper  limb,  you  will  have 
thereon  the  answer  240  shillings,  and  at  the  same  time, 
at  the  intersection  on  the  lower  limb  160,  being  the  in- 
terest for  twelve  inonths  only. 

Second 
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Second  Question.  —  To  determine  the  inscribed  or  in^ 
scribing  circle  qf  any  polyg<m,  the  ^ide  being  given ;  for 
example,  the  hexagon^  whose  side  is  100  feet. 

Set  one  on  the  limbs  td  half  the  angle  incloded  in  the 
required  side  of  the  hexagon,  (t.  e.  30  degrees,)  then  set 
the  perpendicular  to  the  height  of  half  the  side  given, 
being  as  per  question  50.  Then  move  the  perpendictdar 
tiD  the  (extremity  intersect  the  Ihub  before  i$et,  on  which 
at  such  intersection  will  be  denoted  the  radios  of  the  in* 
icribing  circle,  and  at  the  same  time  may  be  seen  on  the 
base  the  radius  of  the  inscribed  circle. 

Third  Question.  —  To  find  a  mean  proportional  between 
600  and  200. 

This  depends  on  the  wellknawn  property  of  a  right-angled 
triangle. 

^t  ih^  perpendicular  on  the  base  line,  at  the  distance^ 

of  half  of  the  difference  of  the  two  numbers  (i.  e.  ^OQ— ^OQ^ . 

this  done,  raise  the  perpendicular,  and  move  either  of  the 
limbs  till  the  extremity  of  the  perpendicular  intersect 
thereon  at  half  the  sum  of  the  numbers,  being  400.  This 
done,  the  height  of  the  perpendicular  will  show  the  pro- 
portional required,  being  347. 

Note. — On  the  plate  in  which  the  perpendicular  slides 
will  be  found  Nonius's  for  subdividing  the  divisions  on 
the  base  or  perpeodicular  into  ten  divisions. 

Reference  to  the  Engraving  of  Mr.  Salmon^s  Geome- 
trical Quadrant  and  Staff,  Plate  X. 

Fig.  1  represents  the  face  of  the  ^uadvant,  on  which  A 
is  the  fixed  base  line ;  B  the  moveable  perpendicular ; 
C  the  upper  limb ;  D  the  lower  liotb ;  £  the  arq ;  F  the 

nut. 
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nut,  which  mores  the  perpendicular  by  means  of  a  rack 
and  pinion ;  G  a  spring  to  keep  die  perpendicular  steady ; 
H  a  screw  for  fixing  the  joint  of  the  istaff ;  a  the  eye* 
piece,  or  sight,  with  a  small  hole  in  its  centre  ;  1 1 1  the 
sights  for  direct  vision,  consisting  of  only  a  small  slit  in 
each.  When  objects  are  to  be  viewed  by  reflection,  as 
with  a  Hadley's  quadrant,  the  sight  a  at  the  centre  is 
taken  off,  and  the  sight  b  with  a  mirror,  shewn  at 
Fig.  2,  on  rather  a  larger  scale  than  the  former,  must  be 
substituted. 

Fig.  3,  K  is  the  staff,  the  mode  of  applying  which  to 
support  the  instruqaent  when  in  use,  is  shewn  by  the  same 
letters  in  the  other  figures  ;  L  is  the  screw  by  which  the 
staff  is  fixed  firm  in  the  ground. 

Fig.  4  represents  the  back  of  the  quadrant ;  M  N  are 
the  screws  by  which  the  upper  and  lower  limbs  are  fas- 
tened after  taking  an  observation  ;  O  a  spirit-level ;  H 
the  tightening  screw  for  the  joint  before  noticed  ;  P  the 
socket  attached  by  its  joint  and  tigiitening  screw  to  the 
back  of  the  quadrant ;  the  staff  K  is  screwed  into  the 
above  socket.    . 

Fig.  5  shews  the  practical  method  of  using  the  instru* 
ment  for  determining  the  distances  of  the  objects  Q  and 
R  from  the  two  stations  S  and  T,  at  which  the  instru-r 
ment  is  to  be  successively  placed,  and  used  as  before 
described. 

Fig.  6  is  the  diagram  referred  td  at  page  182. 

Fig.  7  represents  the  mode  of  applying  the  tightening 
screw  H,  in  Figs,  l  and  4,  by  means  of  the  semicircu^ 
lar  spring,  inclosing  the  cylindrical  stem  or  neck  of  the 
joint. 
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Chnmcal  Experiments  an  Guaiaium 
By  Mr.  William  Brands. 

From   the  Philosophical  Transactions  of  the 
Royal  SoctSTY. 

jc\MONG  the  numerous  substaoces  which  are  c(Mnpre* 
lieoded  undar  the  ndoie  of  resios,  there  b  perhaps  no  oiie 
-which  possesses  so  many  curious  properties  aa  that  now 
wnder  ooasideratiod  ;  and  it  ia  remarkable  thabno  more 
attention  baa  been  paid  to  the  subject,  since  many  of  the 
alterations  which  it  undergoes  when  treated  with  dif-. 
ferent  solvents,  have  been  mentioned  by  various  authon. 

§  I. 

Guaiacum  has  a  green  hue  externally ;  is  in  some  de< 
grce  transparent ;  and  breaks  with  a  vitr^us  fracture. 

When  pulverised  it  is  of  a  gray  colour,  but  gradually 
becomes  greenish  on  exposure  to  air. 

It  melts  when  heated,  and  diffuses  at  the.  same  tinea 
pungent  aromatic  odour. 

It  has  when  in  powder  a  pleasant  balsamic  smell,  but 
scarcely  any  taste,  although. when  swallowed  it  es^cites  a 
very  powerful  burning  sensation  in  the  throat. 

Its  specific  gravity  is  1.2289. 

§11. 

1.  When  pulverised  guaiacum  is  digested  in  a  mode-* 
rate  beat  with  distilled  water,  an  opaque  solution  is  form* 
ed,  which  becomes  clear  on  passing  the  whole  through  a 
filter. 

The  filtrated  liquor  is  of  a  greenish-brown  colour ;  it 
has  a  peculiar  smeil,  and  a  sweetish  taste. 

It 
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It  leaves  on  evaporation  a  brown  substance,  which  is 
soluble  in  alcohol,  nearly  soluble  in  boiling  water,  and 
-  .¥ery  little  acted  upon  by  sulphuric  ether. 

This  solution  was  examined  by  the  following  re- 
agents. 

Muriate  of  alumina  occasioned  a  brown  insoluble  pre- 
cipitate after  some  hours  had  elapsed. 

Muriate  of  tin  formed  a  brown  flaky  precipitate  under 
the  same  circumstances. 

Nitrate  of  silver  gave  a  copious  brown  precipitate. 

^Suspecting  the  presence  of  lime  in  the  solution,  I  ad- 
ded a  few  drops  of  oxalate  of  ammonia,  when  the  liquid 
immediately  became  turbid,  and  deposited  brown  flakes,^ 
which,  after  having  been  treated  with  boiling  alcohol, 
yielded  traces  of  oxalate  of  lime. 

These  effects,  therefore,  indicate  the  presence  of  a 
substance  in  guaiacum,  which  possesses  the  properties  of 
extract  * ;  the  action  of  the  re-agent  is  however  some- 
what modified  by  a  small  quantity  of  lime,  which  is  also 
in  solution. 

One  hundred  grains  of  guaiacum  yielded  about  nine 
grains  of  this  impure  extractive  matter. 

2.  Alcohol  dissolves  guaiacum  with  facility,  leaving 
some  extraneous  matter,  which  generally  amounts  to 
about  5  per  cent. 

This  solution  is  of  a  deep  brown  colour  ;  the  addition 
of  water  separates  the  resin,  forming  a  milky  fluid  which 
passes  the  filter. 

Aci<ls  produce  the  following  changes  : 

A-  ^luriatic  acid  throws  down  an  ash-coloured  preci- 

*  By  the  term  extract,  1  mean  that  substance  which  by  chemists  is 
«a)1ed  the  Extractive  Principle  of  Vegetables.  Vide  Thonwon's  Syst. 
of  Chemtsiiy,  Sd  edit.  vo].  IV.  p.  876. 

Vol.  X. — Second  Series.  C  c  pitate. 
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pitate,  which  is  not  redissolved  by  heatiog  the  mixture. 
In  this  case  the  resin  appears  hut  little  altered, 

B.  Liquid  oxyxniiriatic  acid,  wheo  poured  iato  tbtsao- 
lution,  forms  a  precipitate  of  a  very  beautiful  pale  blue 
colour,  which  may  be  preserved  unaltered, 

C.  Sulphuric  acid,  when  not  added  in  too  large  a 
quantity,  separates  the  resin  of  a  pale  green  colour. 

D.  Acetic  acid  does  not  form  any  precipitate.  This 
acid  is  indeed  capable  of  dissolving  most  of  the  resins. 

£.  Nitric  acid  diluted  with  one^fourth  of  its  weight  of 
water,  causes  no  precipitate  till  after  the  period  of  some 
hours.  The  liquid  at  first  assumes  a  green  colour,  and  if 
water  be  added  at  this  period »  a  green  precipitate  may 
be  obtained ;  the  green  colour  soon  changes  to  blue, 
(when  by  the  same  means  a  blue  pr^ipitate  may  be  ob-^ 
tained)  j  it  then  becomes  brown,  and  a  brown  precipi- 
tate spontaneously  makes  its  appearance,  the  pro|)erties 
of  which  will  be  afterwards  mentioned* 

The  changes  of  colour  produced  by  nitric  and  oxy^ 
muriatic  acids  in  the  alcoholic  solution  are  very  re- 
markable, 4nd  I  belieVe  peculiar  to  guaiacum  ;  there  is, 
moreover,  much  reason  to  suppose  that  the  above  altera- 
tions  in  colour  are  occasioned  by  oxygen  *.    It  likewise 

appean 

*  The  following  experiments  appear  to  vrrify  ihis  supposition  : 
Fifty  gram*  of  freshly -pi»1verij.ed  guaiacnni  Weie  introduced  into  a 
gj^ss  jar  cQQtaiDJng  60  cubic  incites  of  tixylntmatic  acid  gas.  The 
resin  speedily  assumed  a  brown  coloi^r,  having  passed  through  several 
shades  of  green  and  blue.  Liquid  amr^ioo'a  was  poured  on  ihi^  brown 
substance  while  yet  immersed  in  the  acid  j  the  whole  became  green  ; 
it  therefore  seemed  thns  to'be  deprived  of  part  of  the  oxygen  which  it 
appJ^renily  had  acquired  by  the  preceding  experiment.  An  equal  por- 
tion of  the  same  guaiacum  was- exposed  under  similar  circuoistauces 
to  the  action  of  oxymuriaiic  acid,  excepting  that  the  glass  in  which  the 
experiment  was  made,  was  oo\cred  with  a  black  varnishj  and  placed 
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appears  from  that  which  has  been  stated,  that  the  blue 
and  ^reen  oxydes  (if  they  may  be  so  called  by  way  of 
distlMtion)  are  soluble  in  the  mixture  of  nitric  acid  and 
4ilcoheI,  while  the  brown  precipitate  is  insoluble. 

•  F.  Alkalies  do  not  form  any  precipitate  when  added  to 
the  solution  of  guaiacum  in  alcohol. 

3.  Guaiacum  is  less  soluble  in  sulphuric  ether  than  in 
alcohol ;  the  properties  of  this  solution  nearly  coincide 
urith  those  just  mentioned. 

4.  Muriatic  acid  dissolves  a  small  portion  of  guaiacum^ 
the  solution  assuming  a  deep  brown  colour ;  but  if  heat 
be  applied,  the  resin  melts  into  a  blackish  mass,  pre- 
venting any  farther  action  from  taking  place. 

5.  Sulphuric  acid  forms  with  guaiacum  a  deep  red 
liquid,  which,  when  fresh  prepared,  deposits  a  lilac-co^ 
loured  precipitate  on  the  addition  of  water ;  a  precipi*- 
tate  is  also  formed  by  the  alkalies.  If  heat  be  employed 
iti  forming  this  folution,  the  resin  is  speedily  decern* 
posed  ;  and  if  the  whole  of  the  acid  be  evaporated,  there 
remains  a  black  coaly  substance,  together  with  some 
iulphate  of  lime. 

6.  Nitric  acid  appears  to  exert  a  more  powerful  action 
•n  guaiacum  than  on  any  of  the  resinous  bodies. 

100  grains  of  pure  guaiacum,  previously  reduced  to 
^wder,  were  cautiously  added  %o  two  ounces  of  nitric 
iicid,  of  the  specific  gravity  of  1.39.  The  resin  at  first 
assumed  a  dark  green  colour,  a  violent  effervescence  was 

«n  a  dark  apartment.  On  examining  ibe  resoU  of  this  experimeot^  tlfc 
resin  was  found  to  have  undergone  precisely  the  sama  changes  aa 
when  exposed  to  light.     Ammonia  had  also  the  same  effect. 

Guaiacum  was  also  exposed  over  mercury  to  oxygen  gas;  the  KSia 
kssumed  after  some  days  the  green  colour  which  a  longer  exposure  to 
Ihe  atmosphere  produces :  this  change  w-^  likewise  found  by  a  seepad 
experiment  to  be  cfftrcted  without  the  presence  of  tight. 

Cc  2  produced. 
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produced,  attended  with  the  emission  of  much  nkr6u9  . 
gasj  and  the  whole  was  dissolved  witho^jt  the  assistance 
of  heat,  which  is  not  the  case  with  the  resins  in  general ,. 
for  when  these  bodies  are  thus  treated  with  nitric  acid^ 
they  are  commonly  converted  into  an  orange-CQloured 
porous  mass.  * 

The  solution  thus  formed,    yielded,  while  recent,    a 
brown  precipitate  with  the  alkalies,  which  was  redissolved 
on  the  application  of  heat,  forming  a  deep  brown  liquid*..' 
Muriatic  acid  also  separated  the  guaiacum  from  this 
solution,  not  however  without  having  undergone  soaie. 
change. 
,    Sulphuric  acid  caused  no  precipits^te. 

After  this  solution  of  guaiacum  in  nitric  acid  had  re* 
mained  undisturbed  for  some  hours,  a  considerable  pro- 
portion of  crystallized  oxalic  acid  was  deposited. 

When  guaiacum  was  treated  with  dilute  nitric  acid,  tbe 
results  were  somewhat  different.  A  slight  effervescence 
took  place,  and  part  of  the  resin  was  dissolved,  the  re- 
mainder being  converted  into  a  brown  substaiice,  resem-i 
bling  the  precipitate  obtained  from  the  alcoholic  solutioa 
as  above  mentioned.    (2.  £.) 

This  brown  substance  appears  to  be  guaiacum,  tlie 
properties  of  which  are  materially  altered  b3r»its  cpmbi* 
nation  with  oxygen;  and  I  am  led  to. think  that  the 
changes  of  colour  produced  by  nitric  and  oxymuriatic 
acids,  are  the  consequence  of  the  different  proportions  of 
oxygen  with  which  the  guaiacum  has  been  united  ;  for 
we  know  that  the  colours  of  metallic,  and  many  other 
bodies,  are  greatly  influenced  by  the  same  cause. 

The  brown  substance  was  separated  by  filtration  ;  the 
filtrated  liquor  yielded  yellow  flocculent  precipitates  with 
the  alkalis,  and  ou  examination  was  found  to  hold  nitrate 
#f  lime  in  sqlution. 

The 
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'  The  undissolved  portion  was  of  a  deep  chocolate- 
brown  colour.  A  similar  substance  may  also  be  obtained 
by  evaporating  the  recent  nitric  solution  to  dryness, 
taking  care  not  to  apply  too  much  heat  towards  the  end 
of  the  process. 

The  substance  obtained  by  either  of  these  means  pos- 
sesses the  properties  of  a  resin  in  greater  perfection  than 
guaiacum  ;  it  is  equally  soluble  in  alcohol  and  sulphuric 
ether^  insoluble  In  water,  &c.  but  when  burned  it  emits 
a  peculiar  snaell,  more  resembling  animal  than  vegetable 
bodies.  If,  however,  fresh  portions  of  nitric  acid  be 
added  three  or  four  times  successively,  or  if  a  large  quan- 
tity be  employed  to  form  the  jiolution,  the  product  ob- 
tained by  evaporation  is  then  of  a  very  different  nature  ; 
for  it  has  lost  all  the  characteristic  properties  of  a  resin, 
having  become  equally  soluble  in  water  and  alcohol ;  the 
solution  of  it  in  this  state  having  an  astringent  bitter 
taste  *.  .  • 

7.  Guaiacum  is  copiously  soluble  in  the  pure  and  car- 
bonated alkalis,  forming  greenish -brown  liquids. 

Two  ounces  of  a  saturated  solution  of  caustic  potash 
took  up  rather  more  than  65  grains  of  the  resin ;  the 
same  quantity  of  liquid  ammonia  dissolved  oiHy  25 
grains. 

Nitric  acid  formed  in  these  solutions  a  deep  brown 
precipitate,  the  sh«ides  of  which  varied  according  to  the 
quantity  of  acid  which  bad  been  employed. 

This  precipitate  was  found  on  examination  to  possess 
the  properties  of  that  formed  by  nitric  acid  in  the  solu- 
tion of  guaiacum  (2.  E.)  in  alcohol.  ^ 

»  Vide  Mr.  Hatcbeti's  two  papers  on  an  atiificial  substance  which 
ppfsesses  ihe  {jrlucipiil  characteristic  progenies  of  tannin.  Phil.  Trans. 
\905,  pp.  21 1.  236 i  and  inseritd  in  ibe  eighth  volume  of  this  work.. 
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Dilute  sulphuric  acid,  when  poured  into  any  of  the 
above  alkaline  solutious,  formed  a  flesb-coloured  curdj 
precipitate.  Muriatic  acid  produced  the  same  effect. 
,  The  two  last-mentioned  precipitates  differ  from  guaku* 
cum^  in  being  less  acted  upon  by  sulphuric  ether  and 
more  soluble  in  boiling  water,  their  properties  therefore 
approach  nearer  to  extract.  Moreover,  when  these  pre» 
cipitates  were  redissolved  in  ammonia,  and  were  ag^dit 
separated  by  muriatic  acid,  the  above-mentioned  pro* 
perties  became  more  evident. 

§  III. 

100  grains  of  very  pure  guaiacum,  in  powder,  tirer^^ 
put  into  a  glass  retort,  to  which  the  usual  apparatus  was 
adapted.  The  distillation  was  gradually  performed  on 
¥in  open  fire,  until  the  bottom  of  the  retort  became  red 
hot. 

The  following  products  were  obtained  : 

Grains. 
Acidulated  water  ---w...--       ^^^ 

Thick  brown  oil,  becoming  turbid  on  cooling  24.5 

Thin  empyreumatic  oil    --•.---    -  30.0 

Coal  remaining  in  the  retort      -    ^     -    -    .  30.5 

Mixed  gases,  consisting  chiefly  of  carbonic 

acid  and  carbonated  hydrogen    -    -    -    -  9.0 


99.5 


The  coal,  amounting  to  30.5  grains,  yielded  on  iiici<» 
Deration  3  grains  of  lime.  To  discover  whether  any  fixed 
alkali  was  present,  200  grains  of  the  purest  guaiacum 
(that  in  drops)  were  reduced  to  ashes ;  these  were  dis-« 
solved  in  muriatic  acid,  and  precipitated  by  ammonia; 
the  whole  was  then  filtrated,  and  the  clear  liquor  evapo- 
rated 
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orated  to  dryness,  but  not  any  trace  of  a  neutral  salt  with 
a  basis  of  fixed  alkali  was  perceptible.  ' 

§  IV. 

Froii)  ^he  action  of  different  solvents  on  guaiacum,  it 
appears,  that  although  this  substance  possesses  ipanj  pro- 
perties in  common  ivitb  resinous  bodies,  it  nevertheless 
differs  from  them  in  the  following  particulars : 

1.  By  affording  a  portion  of  vegetable  extract. 

2.  By  the  curious  alteratio*n  which  it  undergoet  when 
subjected  to  the  action  of  bodies,  which  readily  oommu- 
mcate  oxygen,,  such  as  nitric  and  oxymuriatic  acids.; 
and  the  rapidity  with  which  it  dissolves  in  the  former. 

3.  By  being  converted  into  a  more  perfect  resin  ;  in 
which  respect  guaiacum  bears  some  resemblance  to  the 
green  resin  which  constitutes  the  colouring  matter  of  the 
leaves  of  trees,  &c.  * 

4.  By  yielding  oxalic  acid. 

5.  By  the  quantity  of  charcoal  and  lime  which  are  ob- 
tained from  it  when  subjected  to  destructive  distillajtion. 

From  the  whole  therefore  of  the  above-mentioned  pro- 
perties, it  evidently  appears  that  guaiacum  is  a  substance 
very  different  from  those  which  are  denominated  resins, 
and  that  it  is  also  different  from  all  those  which  are  enu^ 
joaerated  amongst  the  balsams,  gum  resins,  gums,  and 
extracts :  most  probably  it  is  a  substance  distinct  in  its 
nature  froiti  any  of  the  above,  in  consequence  of  certain 

,  ♦  This  substance  was  found  by  Pronst  lo  be  insoluble  in  water,  and 
soluble  in  alcohol.  When  treated  with  oxymuriat'C  acid,  it  assumed 
the  colour  of  a  withered  leaf,  acquiring  the  resinous  properties  in 
greater  perfection.  Vide  Thomson's  Syst.  of  Chemistry,  2d  edit, 
rol.  IV.  p.  SIS. 
'   -  peculiaritiet 
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peculiarities  in  the  proportions  and  chemical  combination 
of  its  constituent  elementary  principles ;  but  as  this  opi- 
nion may  be  thought  not  sufficiently  supported  by  the 
facts  which  have  been  adduced,  we  may  for  the  present 
be  allowed  to  regard  guaiacum  as  composed  of  a  resia 
i^odiBed  by  the  vegetable  extractive  principle,  and  as 
•uch  perhaps  the  definition  of  it  by  the  term  of  an  ^x- 
tracto-Resin  may  be  adopted  without  impropriety. 


P.  S.  I  have  observed  that  the  action  of  oxygen  on 
some  of  the  other  resinous  bodies  is  very  renfiarkable. 
It  fs  well  known  that  by  digesting  mastich  in  alcohol  a 
partial  solution  only  is  formed,  and  there  remains  an 
elastic  substance,  which  is  generally  said  to  possess  the 
properties  of  pure  caoutchouc  v  it  appears,  however,  to 
differ  from  this  substance  in  becoming  hard  when  dried 
by  exposure  to  air.  ^Moreover,  I  have  remarked  that 
the  part  of  mastich  which  remains,  dissolved  by  alco- 
hol, may  be  again  precipitated  by  water,  and  on  ex- 
amination I  found  the  precipitate  to  possess  the  proper- 
ties of  a  pure  resin  :  but  when  a  stream  of  oxymuriatic 
acid  gas  was  made  to  pass  through  the  solution,  a  tough 
elastic  substance  was  thrown  dov/n,  which  became  brittle 
when  dried,  and  was  soluble  in  boiling  alcohol,  but 
separated  again  as  the  solution  cooled  :  its  properties, 
therefore,  somewhat  approached  to  those  of  the  original 
insoluble  part. 
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On  the  Direction  of  the  Radicle  and  Germen  during  the 
Fegetation  of  Seeds. 

By  Thomas  Andrew  Knight,  Esq.  F.  R.  S. 


From  the  Philosophical  Transactions  of  the 
Royal  Society. 


I 


T  can  scarcely  have  escaped  the  ootice  of  thje  most 
inattentive  observer  of  vegetation,  that  in  whatever  posi- 
tion a  seed  is  placjed  to  germinate,  its  radicle  invariably 
makes  an  effort  to  descend  towards  the  centre  of  the 
earth,  whilst  the  elongated  germen  takes  a  precisely  op* 
posite  direction  ;  and  it  has  been  proved  by  Du  Hamel  * 
that  if  a  seed,  during  its  germination,  be  frequently  iu- 
vertied,  the  points  both  of  the  radicle  and  germen  will 
return  to  the  first  direction.  Some  naturalists  have  sup* 
posed  these  opposite  effects  to  be  produced  by  gravita^r 
tion  ;  and  it  is  not  diflScult  to  conceive  that  the  same 
agent,  by  operating  on  bodies  so  differently  organized  as 
the  radicle  and  germen  of  plants  are,  may  occasion  the 
one  to  descend  and  the  other  to  ascend.. 

The  hypothesis  of  these  naturalists  does  not,  however^ 
^appear  to  have  been  much  strengthened  by  any  facts 
they  were  able  to  adduce  in  support  of  it,  nor  much 
weakened  by  the  arguments  of  their  opponents  \  and 
therefore,  ias  the  phsenomena  observable  during  the  con- 
version of  a  seed  into  a  plant  are  amongst  the  most  inte* 
resting  jthat  cK:cur  in  vegetation,  I  commenced  the  expe- 
riments, an  account  of  which  I  have  now  the  honour  to 
lay  before  the  Royal  Society. 

I  conceived  that  if  gravitation  were  the  cause  of  the 
descent  ot  the  radijcie^  and  of  the  ascent  of  the  genpen, 

♦  Pki/sique  des  Arhres. 
YeL.  X.!— SiCONP  SsRIJEMf.  P  4  i^ 
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it  must  act  eithec  by  its  immediate  influence  on  the  vege^ 
table  fibres  and  vessels  during,  their  formation,  or  on  the 
motion  and  consequent  distribution  pf  the  true  $ap  af- 
forded by  the  cotyledons  :  and  as  gravitation  could  pro^ 
duce  these  effects  only  whilst  the  seed  remained  at  rest, 
and  in  the  sam6  position  relative  to  the  attraction  of  the 
earth,  I  imagined  that  its  operation  would  become  sus- 
pended by  constant  and  rapid  change  of  the  position  of 
the  germinating  seed,  and  that  it  might  be  counteracted 
by  the  agency  of  centrifugal  force. 

Hg^ving  a  strong  rill  of  water  passing  through  my  gar- 
den, I  constructed  a  small  wheel  similar  to  those  used  for 
grinding  corn,  adapting  another  wheel,  of  a  different 
construction,  and  formed  of  very  sl«nder  pieces  of  wood, 
to  the  same  axis.  Round  the  circumference  of  the  latter, 
•which  was  eleven  inches  in  diameter,  numerous  seeds  of 
the  garden-bean,  which  had  been  soaked  ;n  water  to 
produce  their  greatest  degree  of  expansion,  were  bound, 
at  short  distances  from  each  other.  The  radicles  of  thes^ 
seeds  were  made  to  point  in  every  direction,  some  to- 
wards the  centre  of  the  wheel,  and  others  in  the  opposite 
direction  ;  oth|2rs  as  tangents  to  its  curve,  some  pointing 
backwards,  and  Qthers  forwards,  relative  to  its  motion ; 
and  others  pointing  in  opposite  directions  in  lines  parallel 
with  the  axis  of  the  wheels.  The  whole  was  inclosed  in 
a  box,  and  secured  by  a  lock,  and  a  wire  grate  was 
placed  to  prevent  the  ingress  of  any  l^ody  capable  of  iiu- 
'peding  the  motion  of  the  wheels. 

The  water  being  then  admitted,- the  wheels  performed 
something  more  than  } 30  revolutions  in  a  minute;  and 
the  position  of  the  seeds  relative  to  the  earth  was  of 
eoiirse  as  often  perfectly  inverted  within  the  same  period 
of  time  ;  by  which  I  conceive  that  the  influence  of  gra- 
vitation must  have  been  wholly  suspended, 

In 
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tn  a  few  days  the  seeds  began  to  germinate,  and  as  the 
truth  of  some  of  the  opinions  I  had  communieated  to  you, 
and  of  many  others  which  I  had  long  entertained,  de-^ 
pended  on  the  result  of  the  experiment,  I  watched  its 
progress  with  some  anxiety,  though  not  with  much  ap- 
prehension ;  and  I  had  soon  the  pleasure  to  see  that  the 
radicles,  in  whatevei"  direction  they  were  protruded  from 
the  position  of  the  seed,  turned  their  points  outwards 
from  the  c.i  ouixiicrence  of  the  wheel,  and  in  their  subse- 
quent growth  receded  nearly  at  right  angles  from  its  axis. 
The  germens,  on  the  contrary,  took  the  opposite  direc- 
tion, and  in  a  few  days  their  points  all  met  in  the  centre 
of  the  wheel.  Three  of  these  plants  were  suffered  to  re- 
main on  the  wheel,  and  were  secured  to  its  spokes  to  pre- 
vent their  being  shaken  off  by  its  motion.  The  stems  of 
these  plants  soon  extended  beyond  the  centre  of  the 
wheel :  but  the  same  causfc,  which  first  occasioned  them 
to  approach  its  axis,  still  operating,  their  points  re- 
turned and  mgt  again  at  its  centre. 

The  rnotion  of  the  wheel  being  in  this  experiment  Ver- 
tical, the  radicle  and  ge^mea  of  every  seed  ocfcupied, 
duriog  a  minute  portion  of  time  in  each  revolution,  pre- 
cisely the  same  position  they  would  have  assumed  had 
the  seeds  vegetated  at  rest ;  and  as  gravitation  apd  cen- 
trifugal force  also  acted  in  lines  parallel  with  the  vertical 
motion  and  surface  of  the  wheel,  I  conceived  that  some 
slight  objections  might  be  urged  against  the  conclusions  I 
felt  inclined  to  dra\v.  I  therefore  added  to  the  machinery 
I  have  described  another  wheiel,  which  moved  hprjzon- 
tally  over  the  vertical  wheels  j  and  to  this,  by  means  of 
multiplying  wheels  of  different  powers,  1  was  enabled  to 
give  many  different  degrees  of  velocity.  Round  thd' cir- 
cumference of  the  horizontal  wheel,  whose  diameter  w^ 
also  eleven  inches,  seeds  ef  the  bean  were  bound  as  in 
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the  experiment  which  I  have  already  described,  and  it 
i^ras  then  made  to  perform  250  revelations  in  a  minute. 
By  the  rapid  motion  of  the  water-wheel  much  water  was 
thrown  upwards  on  the  horizontal  wheel,  part  of  which 
supplied  the  seeds  upon  it  with  moisture,  and  the  remain- 
der was  dispersed,  in  a  light  and  constant  shower,  over 
the  seeds  in  the  vertical  M^heel,  and  on  others  ^placed  to 
vegetate  at  rest  in  different  parts  of  the  box. 

Every  seed  on  the  horizontal  wheel,  though  moving 
with  great  rapidity,  necessarily  retajned  the  same  posi-. 
tion  relative  te  the  attraction  of  the  ^arth  ;.  and  therefore 
the  operation  of  gravitation  could  not  be  suspended, 
though  it  might  be  counteracted,  in  a  very  considerable 
degree,  by  centrifugal  force :  and  the  difference  I  had 
anticipated  between  the  effects  of  rapid  v6rtiqal  and  ho*- 
rizontal  motion  soon  became  suiHciently  obvious.  The 
radicles  pointed  downwards  about  ten  degrees  below,  and 
the  germens  as  many  degrees  above,  the  horizontal  line 
of  the  wheel's  motion  ;  centrifugal  force  having  made  both 
to  deviate  80  degrees  from  the  perpendicular  direction 
each  would  have  taken,  had  it  vegetated  at  rest.  Gra- 
dually diminishing  the  rapidity  of  the  motion  of  the  hori- 
2ontal  wheel,  the  radicles  descended  more  perpendicu- 
larly, and  the  germens  grew  more  upright ;  and  whefi  it 
did  not  perform  more  than  80  revolutions  in  a  minute,  the 
radicle  pointed  about  45  degrees  below,  and  the  germen 
as  much  above,  the  horizontal  line,  the  one  .always  re- 
ceding from,  and  the  other  approaching  to,  the  axis  of 
the  wheel. 

I  would  not,  however,  be  understood  to  assert  that  the 
velocity  of  250,  or  of  80  horizontal  revolutions  in  a 
minute  will  always  give  accurately  the  degrees  of  de- 
pression and  elevation  of  the  radicle  and  germen  which  I 
have  mentioned  ;  for  tlie  rapidity  of  the  motion  of  my 
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.wheels  was  sometimes  diminished  by  the  collection  of  fibres 
of  conferva  again&t  the  wire  grate,  which  obstructed  in 
some  degree  the  passage  of  the  water:  and  the  ma- 
chinery,  having  been  the  workmanship  of  myself/  apd 
my  gardener,  cannot  be  supposed  to  have  moved  with 
all  the  regularity  it  naiglit  have  done,  had  it  been  made 
by .  a .  professional  mechanic.  But  I  conceive  myself  to 
have  fully  proved  that  the  radiclesxof  germinating  seeds 
are  made  to  descend,  and  their  germens  to  ascend,  by 
some  external  cause,  and  not  by  any  power  inherent 
in  vegetable  life :  and  I  see  little  reason  to  doubt  thsit 
•gravitation  is  the  principal,  if  not  the  only,  agent  em- 
ployed in  this  case  by  nature.  I  shall  therefore  entlea- 
vour  to  point  out  the  means  by  ^hich  I  conceive  the 
same  agent  may  produce  effects  so  diametrically  oppo- 
site to  each  other. 

The  radicle  of  a  germinating  seed  (as  many  naturalists 
bave  observed)  is  increased  in  length  only  by  new  parts 
successively  added  to  its  apex  or  point,  and  not  at  all  by 
any  general  extension  of  parts  -already  formed  :  and  the 
new  matter  which  is  thus  successively  added,  unques- 
tionably descends  in  a  fluid  state  from  the  cotyledons  ^. 
On  this  fluid,  and  on  the  vegetable  fibres  and  vessels 
whilst  soft  and  flexible,  and  whilst  the  nlatter  which  com- 
poses them  is  changing  from  a  fluid  to  a  solid  state,  gra- 
vitation, I  conceive,  would  operate  sufficiently  to  giv«  - 
an  inclination  downwards  to  the  point  of  the  radicle  ;  and 
as  ^the  radicle  has  been  proved  to  be  obedient  to  centri^ 
fugal  force,  it  can  scarcely  be  contended  that  its  direc- 
tion would  remain  uninfluenced  by  gravitation. 

1  bave  stated  that  the  radicle  is  increased  in  length 
only  by  parts  successively  added  to  its  point :  the  ger- 

*  See  Phil  Trans.,  of  1805. 
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men,  on  the  contrary,  elongates  by  a  general  extensi'oiiir^ 
of  its  parts  previously  organized  ;  and  its  vessels  and 
fibres  appear  to  extend  themselves  in  proportion  to  the 
quantity  of  nutriment  they  receive.  If  the  motion  and 
consequent  distribution  of  the  true  sap  be  influenced  by 
gravitation,  it  follows,  that  vhen  the^ermen  at  its  first 
ciQission,  or  subsequently,  deviates  from  a  perpendicu- 
lar direction,  the  sap  must  accumulate  on  its  under-side : 
and  I  have  found  in  a  great  variety  of  experiments  on 
the  seeds  of  the  hor$e>chesnut,  the  beaq^and  other  plants, 
"when  vegetating  at  rest,  that  the  vessek  and  fibres  on 
the  under  side  of  the  germen  invariably  elongate  much 
more  rapidly  than  those  on  its  upper  side  ;  and  thence  it 
follows  that  the  point  of  the  germen  must  always  turn 
upwards.  And  it  has  been  proved  that  a  similar  increase 
of  growth  takes  place  on  the  external  side  of  the  germen 
when  the  sap  is  impelled  there  by  centrifugal  force,  as  it 
is  attracted  by  gravitation  to  its  under  side,  when  the 
seed  germinates  at  rest. 

This  increased  elongation  of  the  fibres  and  vessels  of 
the  under  side  is  not  confined  to  the  germens,  nor  even 
to  the  annual  shoots  of  trees,  but  occurs  and  produces  the 
most  extensive  effects  in  the  subsequent  growth  of  their 
trunks  and  branches.  The  immediate  effect  of  gravita- 
tion ^s  certainly  to  occasion  the  farther  depression  of 
every  branch,  which  extends  horizontally  from  the  trunk 
of  the  tree ;  and  when  a  young  tree  inclines  to  either 
side,  to  increase  that  inclination  :  but  it  at  the  same  time 
attracts^ the  sap  to  the  under  side,, and  thus  occasions  a» 
increased  longitudinal  extension  of  the  substance  of  the 
new  wood  on  that  side  *.     The  depression  of  the  lateral 

*  This  efTect  does  not  appear  to  be  produced  in  what  are  calle<l  weep- 
ing trees;  the  cause  of  \yhich  I  have  endeavoured  to  point, out  in  a 
^former  Memoir.    Phil.  Trans.  1804. 
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branch  k  thus  prevented  ;  and  it  is  even  enabled  to  raise 
itself  above  its  natural  level,  when  the  branches  above  it 
are  removed  ;  and  the  young  tree  by  the  same  mean^ 
becomes  more  upright,  in  direct  opposition  to  the  imme-;* 
diate  action  of  gravitation :  feature,  as  usual,  execut- 
ing the  most  important  operations  by  the  most  simj^^ 
means. 

I  could  adduce  many  moKe  facts  in  support  of  the  pre* 
ceding  deductions,  but  those  I  have  stated  I  conceive  to 
be  sufficiently  conclurfve.  It  has,  however,  been  ob^ 
jectedxby  Du  Hamel,  (and  the  greatest  deference  is  al^ 
ways  due  to  bis  opinions,)  that  gravitation  pould  have 
little  influence  on  the  direction  of  the  germen,  were  it 
in  the  first  instance  protruded,  or  were  it  subse(|uently 
inverted,  and  made  to  point  perpendicularly  downwards. 
To  enable  myself  to  answer  this  objection,  I  made  many 
experiments  on  seeds  of  the  horse-chesnut,  and  of  the 
bean,  in  the  box  I  have  already  described ;  and  as  the 
seeds  there  were  suspended  out  of  the  earth,  I  could  re- 
gularly watch  the  progress  of  every  effort  made  by  the 
radicle  and  germen  to  chaiige  their  positions.  The  ex- 
tremity  of  the  radicle  of  the  bean,  when  made  to  point 
perpendicularly  upwards,  generally  formed  a  considera*^ 
ble  curvature  within  three  or  four  hours,  when  the  wea- 
ther was  warm.  The  germen  was  more  sluggish ;  but  it 
rarely  or  never  failed  to  change  its  direction  in  the  course 
of  twenty-four  hours  ;  and  all  my  efforts  to  make  it  grow 
downwards,  by  slightly  changing  its  direction,  were  in- 
variably abortive. 

Another,  and  apparently  a  more  weighty  objection  to 
.the  preceding  hypothesis,  (if  applied  to  the  subsequent 
growth  and  forms  of  trees,)  arises  from  the  facts,  that 
few  of  their  branches  riise  perpendicularly  upwards,  and 
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that  their  rd6ts  always  ispread  horizontally ;  but  this  ob« 
jection,  I  think,  may  be  readily  answered. 

The  luxuriant  shoots  of  trees,  which  abound  in  sap,  in 
whatever  direction  they  are  first  protruded,  almost  uni- 
formly turn  upwards,  and  endeavour  to  acquire  a  per- 
f^endicular  direction  ;  and  to  this  their  points  will  imme- 
diately return,  if  they  are  bent  downwards  during  any 
period  of  their  growth ;  their  curvature  upwards  being 
occasioned  by  an  increased  extension  of  the  fibres  and 
Tessels  of  their  under  sides,  as  in  the  elongated  ger^ens 
ef  seeds.  The  more  feeble  and  slender  shoots  of  the  same 
trees  will,  on  the  contrary,  g^row,  in  almost  every  direc- 
tion, probably  because  their  fibres,  being  more  dry,  and 
their  vessels  less  amply  supplied  with  sap,  they  are  less 
affected  by  gravitation.  Their  points,  however,  gene-^ 
rally  shew  am  inclination  to  turn  upwards  ;  but  the  ope- 
ration of  light,  in  this  csise,  has  been  proved  by  Bonnet  * 
to  be  very  considerable. 

The  radicle  tapers  rapidly,  as  it  descends  into  the 
learth,  and  its  lower  part  is  much  compressed  by  the 
greater  solidity  of  the  niould  into  which  it  penetrates. 
The  true  sap  also  continues  to  descend  from  the  cotyle- 
jdons  and  leaves,  and  occasions  a  continued  increase  of 
the  growth  of  the  upper  parts  of  the  radicle,  and  this, 
growth  is  subsequently  augmented  by  the  effects  of  mo- 
tion, when  the  germen  has  risen  above  the  groun(L  The 
true  sap  is  therefore  necessarily  obstructed  in  its  descent ; 
numerous  lateral  roots  are  generated,  into  which  a  por- 
tion of  the  descending  sap  encers.  The  substance  of 
these  roots,  like  that  of  the  slender  horizontal  branches,  is 
much  less  succulent  than  that  of  the  radicle  first  emitted, 
and  they  are  in  consequence  less  obedient;  to  gravitation : 

*  Jikherches  sur  t  Usage  des  Fktilles^dans  les  Pkniei. 
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MxA  dierefere  meeting  less  r^istance  from  the  superficial 
•soil  than  from  that  beneath  it^  they  eitteiid  herizontall^ 
in  every  direction,  growing  with  ittoirt  rapidity,  Ind  pro- 
wincing  the  greatest  number  of  famifaitufiis,  wherever 
'they  find. most  warmth,  and  ^  soil  best  ackptidbto'tiou- 
tish  the  tree.     As  these  horizontal  or  lateral  iMCs  6ur« 
round  the  base  of  the  tree  on  every  side,  the  true  sap 
•descending  ^own  its  bark,  enters  almost  exclusively  into 
them,  and  the  first  perpendicular  root,  having  executed 
*4ts  office  of  seeuring  moisture  to  the  plant,  whilst  young, 
is  thus  deprived  of  proper  nutriment,  and  ceasing  almost 
-wholly  to  grow,  becomes  of  no  importance  to  the  tree. 
The  tap  root  of  the  oak,  about  which  so  much  has  been 
written,  will  possibly  be  adduced  as  an  exception  ;  but 
having  ^attentively  examined  at  least  20^0  trees  of  this 
species,  many  of  which  had  grown  in  some  of  the  deepest 
^and  most  favourable  soils  of  England,  and  never  having 
••found  a  single  tree  possessing  a  tap-root,  I  must  be  al- 
lowed to  doubt  that  one  ever  existed. 

As  tpees  possess  the  power  to  turn  the  upper  surfaces 
of  their  leaves,  and  the  points  of  their  shoots  to  the  light, 
and  their  tendrils  in  any  direction  to  attach  themselves  to 
-contiguous  objects,  it  may  be  suspected  that  their  lateral 
TOOts  are  by  some  means  directed  to  any  soil  in  their  vt- 
'cinity  which  is  be$t  calculated  to  nourisli  the  plant  to 
-which  they  belong ;  and  it  is  well  known,  that  much  the 
^greater  part  of  the  roots  of  an  aquatic  plant,  which  has 
grown  in  a  dry  soil,  on  the  margin  of  a  lake  or  river, 
have  been  found  to  point  to  the  water ;  whilst  those  of 
V another  species  of  tree,  which  thrives  best  in  a  dry  soil, 
have  been  ascertained  to  take  an  opposite  direction  :  but 
•the  result  of  some  experiments  I  have  made  is  not  fa- 
vourable to  this  hypothesis,'  and  I  am  rather  inclined^to 
"believe  that  the  roots  disperse  themselves  in  every  direc- 

Yoh.^ — Secon^d  Series.  Eo  ^ion. 
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tion,  and  only  become  most  numerous  where  they  find 
most  employment,  and  a  soil  best  adapted  to  the  spe- 
cies of  plant.  My  experiments  have  not,  however^  been 
sufficiently  v^iied,  or  numerous,  to  decide  tbis  que&*- 
tion,^  Y!>i<^b  I  propc^e  to  noiake  th^  subject  of  future  in«- 
vestigation« 


/in  Essay  on  the  Cultivation  of  Potatoes^ 
By  the  Rev,  Edmund  Cartwright. 

From  the  Comajunications  to  jthe  Board  of 

Agriculture. 

X  OTATOES,  though  they  have  been  naturalized  to 
this  climate  for  nearly  two  hundred  years,  were  not  con- 
sidered as  objects  of  field-culture  till  about  half  a  century 
ago  ;  and  it  is  not  much  above  half  that  time  since  they 
were  first  cultivated  with  any  other  view  than  as  the  food 
of  man. 

Their  primary  application  ought  certainly  to  be  as 
ah  article  of  human  sustenance,  and  yet,  unless  they  caU 
be  produced  on  such  terms  as  will  enable  the  grower  to 
afford  them  to  his  cattle  and  hogs,  when  there  is  no  de- 
mand for  them  in  the  market,  be  will  not  venture  to  cuU 
tivate  them,  except  perhaps  fdr  the  London  sale,  on 
such  a  scale  as  will  always  insure  a  regular  supply. 

The  original  country  of  the  potatoe  is  Brazil ;  and  yet, 
though  coming  from  between  the  tropics,  it  is  the  pro- 
duction of  a  temperate  climate,  being  a  native  of  the 
mountains,  at  such  an  altitude  above  the  general  surface 
©f  the  country  as  not  to  suffer  by  too  hot  or  tob  cold  an 
exposure.  Hence  it  accommodates  itself  to  the  vicissi- 
tudes of  an  English  atmosphere  with  nearly  the  facility  of 
M  indigenous  plant. 

I.  The 
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J.  The  Method  of  raising  Potatoes  from  Seed. 

In  treating  of  this  invaluable  esculent,  I  shall  begin 
tvith  pointing  out  the  method  of  raising  it  from  seed. 

It  is  to  be  observed,  that  the  apple  of  the  potatoe, 
-which  Qontairis  the  seed,  rarely,  if  ever,  finds  sufficient 
heat  in  this  climate  to  ripen.  The  apples,  therefore,  are 
to  be  gathered  with  their  stalks,  and  bunfg  irp  in  some 
VfRTOk  place,  a  kitchen,  for  example,  or  other  room 
where  there  is  a  constant  fire.  In  the  course  of  the  win- 
ter the  apples  will  become  pulpy,  which  is  an  indication 
that  their  seeds  are  ripe.  When  in  that  state  the  seeds 
are  to  be  separated  from  the  pulpy  part,  either  by  wash- 
ing or  otherwise.  When  separated  they  are  to  be  rub- 
bed dry.  Early  in  the  spring  th^  are  to  be  sown  on  a 
ivarm  dry  border. 

As  it  will  be  several  weeks  before  the  plants  make  their 
appearance,  the  best  way  it  to  sow  the  seed  in  pots  or 
boxes«  which  in  bad  weather  may  be  brought  under  co- 
ver, or  sheltered. 

The  seed  is  sometimes  sown  in  hot^^eds,  but  I  do  not 
recommend  the  practice ;  for  though  the  plants  are  by 
that  method  brought  somewhat  earlier  to  maturity,  yet 
are  they  almost  always  weak  and  sickly.  As  soon  as  the 
plants  are  of  sufficient  strength,  which  will  be  about  the 
latter  end  of  May  or  the  beginning  of  June,  they  should 
be  transplanted  where  they  are  to  remain.  In  doing  this, 
care  should  be  taken  to  select  a  warm  situation,  and 
where  no  potatoes  have  been  grown  in  the  former  year, 
for  fear  of  any  roots  or  fragments  of  the  last  year's  crop 
being  left  in  the  ground,  and  mixing  with  the  new  vari* 
eties,  which  it  is  the  object  of  this  process  to  obtain. 

It  is  necessary  to  set  the  plants  at  such  distances  from 
e^ch  other  as  that  their  roots  shall  not  interfere,  which  oi\ 
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the  first  appear^ince  of  frost,  if  they  are  oot  ripe  before,, 
should  be  taken  up. 

It  will  be  sufficient  the  first  year  to  reserve  only  a  sin*^ 
gle  potatoe  from  each  plant ;  for  as  the  potatoe  does  not 
assume  its  permanent  character  at  one  year  {torn  the  seed^ 
so  judgtiient  can  be  formed  of  its  future  qilalities  in  that 
«tftge. 

The  potatoes  thus  reserved,  must  next  year  be  planted, 
^ut  at  such  distances  as  that  tbeir  {MToduce  may  be  kept 
jdistinct. 

Great  attention  should  be  paid=  to  the  time  of  their 
jipeoingy  as  the  value  of  a  potatoe  is  greatly  enhanced,, 
ceteris  pai'ibus J  by  its  coming  soon  to  maturity, 

Ii>  th^  order  in  which  they  ripen,  which:  is  known  by 
tbe  deadness  of  the  haulm,  the  potatoes  should  be.takeir 
up  and  examined.  Such  as  have  pecnU^ly  good  quali- 
ties to  recommend  them  are,  ofcaurse,  to  be  preserved^ 
and  all  of  inferior  quality  should  be  made  away  with,  that 
they  may  not  get  mixed  with  better  sorts. 

In  the  year  1804  I  raised  eighty-four  plants  from  seedv 
lings  of  the  preceding  y«ai:>  ail  from  the  same  kind  of 
potatoe.    The  produce  of  scarcely  any  two  roots  wero* 
aJike,    either  in  form,    colour,    size,    or   taste*    Some 
.  ripened  earjy  in;  August ;  others  were  not  ripe  even  when 
,  the  frost  set  in  ;  some  were  very  prolific,  others  but  mo- 
derately so ;  some  were  so  rank  and  oflfensive  to  the,  pa- 
late as  scarcely  to  be  eatable  ;  and  others  again  (but  these 
were  few  in  number,  not  more  than  three  or  four)  were 
equaj  to  the  best  potatoes  now  in  use.     One  of  them,,  in- 
:  deed,  was  of  so  superior  a  quality  that,  unless  it  should: 
degenerate  on  farther  cultivation,  it  will  eclipse  almosCi 
eve.ry  other  species  hitherto  known*  . 

In  raising  potatoes  from  seed,  ein^u  though  no  new 
varieties  were  to  be  obtained,  there  will  be  found  a  great 
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ndhrantage  in  the  practice,  from  the  potatoes  being  more 
prolific  than  those  which  have  been  raised  repeatedly 
through  a  long  course  of  years  from  sets. 

II.  Choice  ef  Sorts^ 

It  has  been  recommended  to  those  who  intend  raising 
potatoes  for  the  purpose  of  feeding  animals,  to  cukivate 
the  sorts  which  are  most  prolific,  without  regard  to  their 
quality,  such  as  the  Howard,  or  cluster  potatoe,  the 
black  yam,  ox  noble,  &c.  &c.  a  practice  which  cannot 
be  too  severely  reprobated,  both  as  injurious  to  the  com- 
munity, and  as  not  being  most  beneficial  to  the  growers 
themselves. 

So  long  as  there  is  a  market  for  potatoes  as  an  article 
4>f  human  food,  they  will  always  bear*  a  better  price  thaq^ 
the  grower  can  make  of  them,  by  giving  them  to  ani* 
mals.  And  even,  when  applied  as  the  food  of  animals^ 
the  best  sorts  wiJl  always  be  found  the  most  profitable,  as 
containing  the  greatest  quantity  of  nourishment  in  a 
given  bulk. 

It  is  universally  allawed,  that  the  most  nutritious  part 
of  this  excellent  vegetable  is  the  farinaceous  or  mealy 
part,  and  that  the  least  nutritive,  or  rather  the  deleteri- 
ous part,  is  the  aqueous.  Now  I  find  by  anal3^is,  that  a 
dry  mealy  potatoe,  such  as  is  usually  considered  of  a 
good  kind,  yields  of  farina  at  least  twenty-five  ;»^  renf. 
.  more  than  such  as  are  waxey  or  livery.  The  vegeto- 
animal  matter  also  is  more  .  abundant  in  the  one  than  in 
the  other.  But  the  latter  kind  is  not  only  inferlpr,  in  as, 
much  as  it  contains  less  nutriment,  but  as  it  contains  a 
superabundant  share  of  that  which  is  deleterious,  namely,^ 
,  the  watery  part. 

It  seems  almo^  needless  to  mention,  that  the  juice 
of  tl^  raw   potatoe  is.  violently  purgative,    a&  is  well 
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known  to  every  one  who  has  given  potatoes  in  larger 
quantities  to  cattle  or  hogs,  without  a  liberal  allowances 
of  dry  food.  Even  when  boiled,  if  they  are  suffered  to 
remain  in  the  water  after  its  begins  to  cool,  they  will  re- 
absorb so  much  of  the  juices  they  had  parted  with  as  to 
render  them  much  too  laxative,  if  given  in  large  quanti- 
ties, to  be  wholesome. 

The  first  quality  in  a  potatoe  is  being  mild  and  farina^ 
ceous.     Some  indeed  prefer  the  waxey  sorts,  but  as  they 
bear  no  proportion  to  those  wIm)  have  a  contrary  taste,  it 
-would  never  answer  the  grower's  purpose  to  cultivate 
potatoes  for  such  capricious  customers.     A  potatoe,  to  be- 
worth  cultivating  as  an  article  of  field  husbandry,  must 
be  not  only  mild  and  farinaceous,  but  also  prolific.    Ano- 
ther property,  w  bich  is  seldom  if  ever  adverted  to,  is-, 
that  it  should  not   run  much  to  haulm :  for  when  the 
haulm  is  disposed  to  be  over  and  above  luxuriant,  the 
potatoes  admit  not  of  being  planted  so  close  as  to  obtain 
the  greatest  possible  crop  in  a  given  space,  the  distance 
at  which  they  should  be  planted  being  determined  by  the 
luxuriance  of  the  haulm,  rather  than  by  the  productive- 
ness of  the  root.     Another  quality,  and  that  not  an  un- 
important one,  is,  that  they  should  ripen  early.     In  this 
last  circumstance  there  are  greater  advantages  than  at 
first  sight  may  appear  ;  namely,  they  may  be  taken  up' 
at  the  farmer's  leisure  ;  by  coming  to  maturity  at  an  early 
period,  they  are  ready  for  the  market  before  there  is  a 
glut ;  and,  if  they  are  to  be  stored,  the  days  being  long, 
and  warm,  they  get  thoroughly  dry  before  they  are  put 
up,  and  consequently  are  not  so  apt  to  heat  and  rotas 
when  taken  up  later  in  the  season,  in  rainy  w^eather,  as 
it  may  happen,  or  in  frost.     Add  to  thase  consideratior^i, 
if  wheat  or  winter-tares  are  to  follow,  there  is  sufficient 
liycie  to  get  jthe  ground  ready  for  either  of  those  crop$.    It 
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fcfiiiy  1)6  expected,  perhaps,  that  I  should  point  out  the 
particular  sorts  which  I  have  found  to  have  united  in 
them  the  principal  characters  here  enumerated.  But  any 
one  the  least  conversant  with  tlie  subject  must  know  that 
to  attempt  a  description,  which  could  be  intelligible  be- 
yond a  limited  district,  would  be  nearly  impossible,  the 
names  by  which  potatoes  are  usually  distinguished  being 
chiefly  local.  The  sorts  which  have  succ^eeded  best  with 
me  were  called,  by  those  whom  I  had  them  from,  the 
Supreme,  a  moderate-sized  white  potatoe  ;  the  early  red  ; 
and  the  white  American  hundred  eyes ;  names  which  they 
are  probably  known  by  only  in  the  neighbourhood  where 
they  were  originally  raised ^ 

The  two  former  kinds  have  nothing  discriminating  in 
their  form  or  external  appearance  to  distinguish  them 
from  the  common  round  white  or  red  sorts.  The  Ame- 
rican hundred  eyes  is  readily  distinguished  from  every 
other  plant  of  its  species  that  I  have  yet  had  an  opportu- 
nity of  observing.  It  is,  in  general,  from  four  to  six  or 
seven  inches  long,  cylindrical,  slender,  and,  as  its  name 
imports,  full  of  eyes.  These  are  from  twenty-five  to 
thirty  in  number,  and  rather  deeply  indented.  But  the 
most  striking  peculiarity  in  this  variety  is,  that  the  eyes 
do  not  break  out,  as  in  other  sorts,  apparently  at  ran- 
dom, but  are  regularly  disposed  in  a  spiral  direction,  ft 
does  not  ripen  quite  so  early  as  might  be  wished,  but  in 
other  respects  it  has  not  at  present  its  superior. 

IIL  The  Soil  proper  for  Potatoes^  and  its  Preparation. 

Though  potatoes  will  grow  on  any  soil,  they  ought  not 
to  be  cultivated  on  that  which  is  cold,  stiff,  or  wet.  The 
best  soil  is  a  rich  sand  or  a  light  loam.  Very  good  crops, 
liowever,  may  be  obtained  even  from  poor  soils,  if  dry 
and  warm,  and  if  well  manured,   and  kept  free  from 
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w«eds,  no  crops  makiog  more  ample  returns  for  matnnre 

and  good  husbandry  than  potatoes. 

It  will  be  adyiseable  to  give  land  intended  for  potatoes 

a  ridge-ph>ughing  before  winter,  provided  it  be  not  a 

light  sand.    In  the  month  of  February  it  should  be  agaia 

ploughed  and  harrowed  down,  and  in  that  state  should 

remain  till  the  middle  or  latter  end  of  March,  by  which 

time  the  seed  weeds  will  begin  to  vegetate.    A  slight 

sprinkling  of  well-digested  dung  shoold  be  equally  spread 

over  the  field,  and  ploughed  in.     But,  perhaps,  the  best 

pr€q[»aration  for  potatoes  is  a  crop  of  turnips  consumed  oa 

the  ground  :  in  that  case  nothmg  more  is  required  than 

to  give  a  single  ploughing,  followed  by  a  liberal  use  of 

the  harrows. 

IV.  Manuring. 

It  is  a  prevailing  custom  to- manure  for  potatoes  with 
long  litter^  old  thatch,  and  even  stubble,  heath,  or  any 
other  substance,  in  short,  which  will  keep  the  ground 
hollow,  under  the  idea  that  the  young  tubers  of  the  po- 
tatoes have  by  such  sieans  more  room  to  spread  and  ex-^ 
pand  themselves. 

Where  the  soil-is  a  stiff  un tractable  clay  it  must  h^ 
confessed  that  such  manures  are  highly  expedient ;  but 
on  such  soils  potatoes  ought  not  %o  be  admitted,  as  both 
in  quantity  and  quality  they  will  always  be  inferior  t^ 
«uch  as  are  raised  on  a  difierent  soil. 

The  manures  most  proper  for  potatoes,  when  cultivated 
on  land  which  suits  them,  are  those  which  will  mix  and 
unite  most  readily  with  the  soil.  I  know  of  no  manures^ 
I  mean  those  of  an  animal  or  vegetable  nature,  nor,  I 
might  add,  of  the  mineral  kingdom,  provided  they  are 
suitable  to  the  soil,  which  come  amiss  to  the  potatoe. 

The  most  advantageous  way  of  applying  manure  to  the 
potatoe  crop  b,  to  give  part  at  the  tiaie  of  planting,  and 
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the  remainder  as  a  top  dressing  immediately  before  earth- 
ing up.  Though  when  the  land  is  in  tolerable  heart,  so 
a$  to  give  sufficient  vigour  in  the  first  stages  of  germina- 
rion,  and  till  the  tubers  begin  to  form,  I  trust  solely  to 
the  top-dressing,  which  is  applied  with  peculiar  advan- 
tage to  a  potatoe  crop,  as  it  can  be  given  ^t  the  precise 
point  of  time  when  most  wanted,  and  immediate  plough- 
ed in  ;  by  which  means  it  loses  not  a  particle  of  its  fer- 
tilizing quality  by  exposure  to  the  exhaling  influence  of 
the  atmosphere. 

Many  are  of  opinion,  that  the  flavour  of  vegetables  is 
influenced  by  the  manures  which  are  made  use  of  in  their 
cultivation.  There  is  reason  to  doubt  this  opinion.  Iti 
the  year  1804  I  had  potatoes  manured  for  with  chandler's 
graved,  with  soot,  and  with  malt-dust.  Nothing  can  be 
imagined  more  oflfensive  than  chandler's  graves  when  in 
a  state  of  putridity,  as  they  must  be  before  they  can  be 
absorbed  by  the  potatoe  plants ;  nothing  can  well  be  more 
acrid  and  bitter  than  soot ;  nor  can  any  thing  be  more 
mild  and  inoflpensive  to  the  palate  than  malt>dust,  which 
is  the  germ  of  barley  when  sprouted  for  malting,  and 
consists  chiefly  of  mucilage,  with  a  small  proportion  of 
sugar.  Yet  the  potatoes  produced  with  these  three  very 
discordant  manures  were  all  equally  good,  and  m  taste 
and  flavour  exactly  similar.  And  yet,  though  manures 
may  «eem  to  have  no  influence  on  the  sensible  qua^lities  of 
this  vegetable,  soil  appears  to  have  a  great  deal;  fgr 
when  cultivated  on  some  descriptions  of  soil  it  loses,  as  it 
were,  in  every  respect  but  its  external  form,  its  very 
identity.  A  potatoe,  which  in  one  soil  is  firm  and  dry, 
will  in  another  be  soft  and  watery,  as  though  its  very  or- 
ganizatjion  and  texture  had  undergone  a  perfect  change^ 

On  what  principle  this  is  to  be  accounted  for  does  not 
appear  ;  nor  is  there  any  analogy,  within  the  sphere  pf 
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my  observation,  at  least ,  that  will  furnish  a  Solution  of 
this  difficult  problem  in  vegetable  economy.  The  gene- 
ral flavour  of  qvery  kind  of  fruit  or  vegetable,  if  properly 
cultivated  or  not,  will  be  the  same  on  whatever  soil  it 
may  be  raised,  varying  only,  and  tliat  perhaps  but 
slightly,  in  the  degree  of  its  poignancy.  No  change  of 
soil  or  culture  can  debase  a  nonpareil  to  a  codlin,  nor 
communicate  to  a  codlin  the  flavour  of  a  nonpareil,  but 
under  every  change  each  will  preserve  its  distinctive 
character. 

V.  Method  of  Planting. 

Avery  common  way  of  planting  potatoes  is  to  form  the 
land  into  ridges  from  two  to  three  feet  wide,  which  are 
filled  with  manure,  on  which  the  sets  are  deposited,  and 
then  covered  by  a  dpuble-mould-board  plough.  Others 
plant  them  upon  the  level,  after  every  third,  and  some- 
times second  turn  of  the  plough.  In  both  these  ways 
there  will  be  great  irregularity.  Besides,  as  the  planters^ 
who  are  generally  women  pr  children,  have  to  exert 
their  judgement  as  they  go  along,  respecting  the  dis- 
tances at  which  the  sets  are  to  be  planted  in  the  rows, 
'they  are  a  much  greater  time  about  the  work  than  they 
would  be,  were  they  able  to  proceed  without  puzzling 
themselves  to  know  when  they  were  riglit,  or  when  they 
were  wrong. 

The  method  I  have  practised,  and  which  from  experi- 
ence I  can  recommend,  is  this  :  The  land,  being  previ- 
ously made  fine  by  the  plough  and  the  harrow,  is  marked 
out  into  drills  nine  inches  asuirder.  The  impleaient  I 
make  use  of  for  this  purpose  is  what  is  called  Duckett*s 
drill-marker  withv  five  shares ;  an  implement  too  well 
known  to  require  a  description.  The  drills  being  formed, 
an  implement  consistiog  of  a  pair  of  wheels,  not  quite 
twelve  inches  in  diameter,  fixed  upon  an  axis  at  nine 
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inches  apart,  and  having  on  their  circumference  a  tooth 
or  projection  at  every  nine  inches,  and  so  placed  as  that 
t)ie  wheels  sliall  mark  alternately  as  drawn  along  the 
two  drills,  makes  an  indenture  in  each  drill  at  every  nine 
inches.  It  then  misses  one  drill,  and  returns.  When  I  do 
Dot  use  Duckett^s  marker,  I  have  t«vp  marking  wheels, 
mrhich  occasionally  fit  upon  the  axis  of  the  implement 
above  described,  each  of  which  is  set  at  nine  inches  from 
the  indenting  wheels.  Wh^re  the  person  who  manages 
the  implement  returns  to  the  right,  the  right  hand  wheel 
repeats  its  former ^track  ;  when  to  the  left,  the  left  hand 
urbeel.  In  general,  however,  I  prefer  marking  out  the 
land  by  Duckett^s  marker,  t'he  drills  by  that  instrumQut 
being  deeper  and  more  defined  than  by  the  indenting  im* 
plement  alone. 

The  indentures  being  made,  the  planter  then  follows 
l^d  drops  in  the  sets,  planting  both  drills  as  he  goes 
along.  In  chusing  the  sets,  large  or  good  sized  potatoes 
should  b^  preferred,  and  only  one  eye  left  in  each  set. 

The  planting  being  finished,  the  field  is  run  over  with 
a  bush  or  other  light  harrow,  and  then  rolled.  As  soon 
'  as  the  young  plants  are  three  or  four  inches  high,  the 
ground  is  fiat-hoed.  When  the  plants  are  advanced  in 
growth  three  or  four  inches  more,  the  whole  has  a  top- 
dressing  of  any  manure  which  can  be  obtained  suitable 
for  the  purpose,  such  as  cfiandler's  'graves,  soot,  malt- 
dust,  &c.  &c. 

The  next  operation  is  the  earthing  up,  which  ipinier 
.diately  follows  the  top  dressing.  The  implement  I  make 
use  of  is  M^Dougal's  expanding  hoe,  which  I  have  drawn 
by  that  useful,  but  despised  anima),  an  ass.  And  h^re  I 
must  observe,  that  for  an  operation  of  this  kind  botl^  the 
ass  and  the  mule  are  particularly  adapted,  not  only  be- 
cause, their  feet  are.  narrower  than  a  horse's,  even  pf 
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diminutive  size,  but  because  in  their  Walk  tbeir  feet  fol- 
low eacR  other  in  a  line,  so  that  they  do  not  trampler 
down  the  ridges,  as  horses  are  apt  to  do,  as  they  go 
along. 

As  the  plants  stand  alternately,  the  earth  is  thrown 
to  the  outside  row,  as  well  as  to  that  which  is  nearest  ta 
the  hoe ;  so  that  every  plant  gets  earthed  up  on  both 
sides.  This  operation  being  performed,  tvhich  lays  the 
land  into  twenty-seven  inch  ridges,  having  two  rows  of 
potatoes  on  each  ridge,  a  careful  person  goes  over  the 
whole  with  a  hand-hoe  to  rectify  any  little  irregularity, 
and  give  the  field  a  neat  and  uniform  appearance.  After 
this  the  plants  have  no  more  boeings,  as  I  hold  it  injuri- 
ous, when  the  young  tubers  are  formed,  to  disturb  them. 
It  is  customary  to  give  several  horse-hoeings  to  potatoes 
in  the  course  of  the  summer ;  and  when  the  rows  are 
planted  at  wide  intervals,  it  frequently  is  necessary,  were 
it  for  no  other  purpose  than  to  keep  down  the  annual 
weeds.  But  at  the  distance  whicl^  I  recommend  them  to 
be  planted,  the  tops  soon  spread  so  as  to  occupy  the 
whole  ground,  and  smother  what  weeds  might  attempt 
to  vegetate.  If  chance  weeds  appear  amongst  the  plants, 
and  over-top  them,  they  are  cut  down  with  a  knife. 
Were  they  to  be  pulled  up  by  the  roots,  there  would  be 
danger  of  laying  bare  the  young  potatoes. 

I  am  aware  that  it  may  be  thought  the  plants  are  too 
crowded,  by  having  two  rows  so  near  together,  with  so 
small  an  interval  between  them  and  the  next  two  rows  : 
and  so  indeed  it  would  be,  were  it  not  that  by  setting  the 
plants  alternately,  each  row  can  be  earthed  up  on  both 
sides.  By  planting  them  uniformly,  and,  as  I  may  say, 
with  mathematical  exactness,  the  greatest  possible  number 
of  plants  are  set  in  a  given  space,  without  loss  of  ground, 
and;  what  is  equally  as  necessary,  without  being  crowded. 
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In  this  mode  of  planting  there  will  be  something  more 
than  ten  plants  to  a  square  yard,  which  is  something 
less  than  a  square  foot  for  each  plant. 

Supposing  the  produce  of  each  plant  to  weigh  only 
twelve  ounces,  the  produce  of  an  acre  will  be  above  six- ' 
teen  tons !  But  I  have  no  doubt,  if  the  potatoes  are  of  a 
prolific  kind,  and  well  managed,  they  will  produce  at 
the  distance  I  propose,  at  least  one  pound  at  each  root 
in  a  favourable  season.  It  may  not,  perhaps,  be  iippro- 
per  in  this  place  to  observe,  that  there  is  a  circumstance 
in  the  cultivation  of  potatoes  which,,  in  the  neighbour- 
hood of  rookeries,  it  is  highly  necessary  to  guard  against^ 
namely,  the  depredations  of  the  rooks,  hoth  at  the  time 
of  planting,  and  when  they  are  approaching  to  ma- 
turity, as  no  crop  is  more  frequently  injured  by  these 
voracious  plunderers. 

TO  BE  CONCLUDED  IN  OUR  NEXT- 


Observatiom  tending  to  shew  the  Action  of  pure  Air  upon 
Oils.    By  M,  Sennebier. 

From  the  Annales  de  Chimir. 

A  N  repeating  the  curious  and  important  experiments 
of  M.  Berthollet,  to  investigate  the  influence  of  light 
upon  oils  that  are  exposed  to  its  action,  it  appeared  to 
me  necessary  to  separate  the  action  of  light  upon  this 
fluid,  from  that  which  the  air  alone  effects,  in  order  to 
estimate,  if  possible,  the  influence  of  each  of  these  sub- 
stances on  oil.  I  filled  a  glass  recipient  with  distilled 
water ;  I  passed  into  this  recipient  a  certain  quantity  of 
olive  oil,  perfectly  good  ;  it  rose  to  the  upper  part  of  the 
recipient,  which  I  placed  under  water  in  a  large  saucer 
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filled  with  water  ;  I  exposed  it  in  this  state  to  the  soq ;  1 
poured  in  the  stime  munner  a  certain  quantity  of  tbeswie 
oil  upon  water  in  an  open  vessel ,  in  such  a  way  that  tbi^ 
oily  surface  might  be  about  a  line  in  thickness. 

This  disposition  was  made  the  26th  of  April  1790  ;  on 
the  27th  the  olive  oil  exposed  on  the  water  had  evidently 
changed  colour,  being  already  brown  ;  then  it  whitened ; 
afterwards  it  lost  its  Huidity,  became  very  rainind,and  re- 
sembled a  very  thiok  slimy  matter  :  all  these. changes  were 
produced  during  the  first  days  of  the  month  of  May,  and 
the  oil  api>arently  underwent  no  farther  alteratioD  during 
the  rest  of  the  yoar.  The  oil  floated  always  on  the  wai- 
ter, which  did  not  appear  to  me  to  suffer  any  sensibk 
loss,  for  I  always  perceived  that  the  oil  remained  at  the 
.  same  height  in  the  glass. 

The  oil  which  had  been  placed  under  the  recipient, 
where  it  had  no  communication  with  the  air,  did  not 
appear  to  have  suffered  any  alteration  until  about  the 
middle  of  the  month  of  May  ;  it  had  preserved  its  co* 
lour  and  its  fluidity,  but  at  this  time  it  formed  a  lining  of 
green  matter  within  the  recipient,  which  even  pene- 
trated under  the  recipient  itself.  This  green  matter  ge-» 
Derated  pure  air,  and  from  that  time  the  oil  lost  its  co- 
lour, and  something  of  its  fluidity,  and  became  like  the 
oil  which  hod  been  exposed  to  the  immediate  action  of 
the  air. 

It  seems  then,  that  light  has  no  power  to  turn  oil  ran* 
cid  when  it  has  no  communication  with  the  air,  since  the 
oili  resisted  the  action  of  the  light  for  so  long  a  time  with- 
out being  altered^  while  that  which  had  bden  exposed  to 
the  air  for  the  same  kngth  of  time  became  alixiost  iouxie' 
4iately  rancid.        "* 

But  it  is  sufficient  to  take  ^pme  mild  olive  oil,  and  to 
leave  it  exposed  to.  the  air,  tp  be  sAtis&ed  th^t  it  will  b^ 

come 


Digitized  by 


Google 


the  Action  of  pure.  Air  upon  Oils.  22S 

fiome  rancidy  even  in  the  dark,  in  a  short  time ;  while  it 
iviil  be  fieen  to  remain  mild  and  good,  when  shut  up  by 
water  in  vessels  tliat  contain  no  air,  and  will  spoil  as  soou 
as  pure  air  is  admitted  to  it ;  it  must  not,  however,  be 
concealed^  that  light  encourages  the  union  of  pure  air 
with  oil^  since  it  spoils  much  sooner  when  exposed  to  air 
and  light  than  when  exposed  to  air  atnd  darkness. 

It  is  very  difficult  to  give  an  exact  description  of  the 
state  of  the  oil  which  had  been  exposed  upon  water, 
both  to  the  open  air  and  the  light,  because  this  oil  was 
filled  with  dust,  and  a  number  of  insects,  which  had  pe- 
rished in  it,  so  that  it  bad  neither  its  natural  colour  nor 
consistency  ;  but  we  could  easily  judge  of  the  state  of 
the. oil  whieh  had  been  enclosed  in  the  recipient,  where 
it  had  been  first  exposed,  without  injury,  to  the  influence 
of  light,  and  afterwards  to  pure  air,  without  any  mix- 
ture with  foreign  substances.  In  about  four  or  five 
months  this  oil  became  white  ;  it  was  slimy,  and  seemed 
more  dense  and  more  cohesive  in  the  parts  that  adhered 
to  the  glass. 

This  whitening  of  the  oil  proved  that  the  influence  of 
.pure  air  and  light  produce  that  eflect.  We  know  that  the 
oxygenated  nuiriatic  acid  bleaches  wax  as  the  light  does, 
that  it  takes  away  the  green  colour  from  the  Chinese  wax 
and  from  that  M'hich  is  extrafited  from  the  birch  and  pop- 
lar trees« 

It  appears  then  that  pure  air,  by  combining  with  fat 
oils,  developes  the  acid  they  contain,  and  that  in  thickening 
they  gradually  become  the  integrant  parts  of  wood. 

M.  Chaptal  has  thought  that  pure  air,  mixed  with  the 
mucilage  of  oil,  would  turn  it  rancid,  and  that  mixed 
with  oil  itself  it  would  render  it  drying  ;  but  he  did  not 
confirm  this  opinion  by  experiment.  It  has  appeared  to 
me  that  oMsq  oil  exposed  to  the  action  of  the  air  is  ei^ 
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tirely  altered  in  its  substance,  and  that  it  would  be  very 
difficult  to  distinguish  two  parts  in  the  altered  oil,  the 
one  taaucilaginou^  and  the  other  real  oil ;  besides,  pure  air 
bas  an  analogous  influence  on  volatile  oils,  and  per« 
haps  it  would  reduce  fat  oils  to  the  same  state  as  vola- 
tile oils,  if  the  first  were  not  charged  with  a  mucilage 
which  is  not  to  be  found  in  the  others.  In  short  the  fat 
oils  become  drying  by  being  boiled  with  litharge,  but  in 
this  case  they  take  not  only  the  oxygen  from  the  oxyd  of 
lead,  but  still  undergo  the  boiling  which  frees  them  from 
their  mucilage. 

I  have  had  occasion  to  remark  that  the  fat  oils  which 
easily  freeze,  and  particular!}'  olive  oil  which  is  frozen 
when  Reaumur's  thermometer  is  7  or  8  degrees  above  the 
freezing  point,  are  not  frozen  when  the  thermometer  has 
descended  to  5  degrees  below  zero,  after  having  sustained 
during  the  summer  the  action  of  air  and  light,  thus  ap- 
proaching to  the  nature  of  drying  oils,  which  are  diflScuIt 
to  freeze  ;  R  is  however  curious  that  this  combination  of 
fat  oils  with  pure  air  suspends  the  effects  of  the  cold  upon 
them  in  a  remarkable  manner. 

With  respect  to  the  essential  oils,  I  have  kept 
them  under  water  without  being  altered  by  the  light,  be- 
cause, as  it  forms  no  green  substance  in  the  vessel,  and 
there  is  no  pure  air  introduced  to  combine -with  them, 
these  oils  preserve  in  tliis  state  both  their  proper  smell 
and  fluidity  ;  the  water  in  the  recipient  became  only  a 
little  paler,  but  the  oils  did  not  thicken,  neither  did  they 
change  into  resin,  like  those  which  were  exposed  to  the 
free  action  of  tlie  air,  or  which  were  suffered  to  commu- 
nicate with  it  by  introducing  it  under  the  water. 

It  appears  then  that  fat  and  essential  oils  may  be  kept 
free  from  all  alteration  by  preventing  the  contact  of  air, 
by  inclosing  them  in  bottles  filled  intirely,  and  perfectly 
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cotked  and  revered  in  vessels  containing  mercury  suffi*   > 
cient  to  cover  the  neck  of  the  bottle,  about  tbe  breadth  of  •' 
a  line  or  two  above  tbe  place  where  tbe  cork  enters  the 
bottle.  These  vessels  should  be  kept  in  a  place  where  the  ' 
temperature  is  sufficiently  equal  to  prevent  the  inconV'C-  . 
nience  arifing  from  the  dilation  of  the  fluids,  which  might  . 
otlierwise  cause  the  vessels  to  burst ;  indeed  I  have  not  i 
recommended  water  in  tbe  place  of  mercury  though  it  . 
produces  the  same  effect,  because  it  is  necessary  to  be 
v^ry  careful  to'  replace  the  water  continually  as  it  evapo- 
rates. 


Jfethod  of  obtaining  the  fixed  Alkalies  (Potash  and  Soda)  • 
aystaUisedy  perfectly  pure.    By  M.  Lowitz. 

From  the  Annales  de  Chimie. 

1.  JL  HE  caustic  jalkalies  as  they  are  obtained  in  the  usual 
processes  are  pure  enough  for  tbe  purposes  of  medicine 
ajad  tbe  art3  ;  but  for  chemical  experiments  the  greatest 
purity  is  required  in  all  the  substances  employed. 

2.  Until  the  present  time  the  caustic  alkalies  have  not 
been  employed  in  the  analysis  of  mineral  substances.  M.. 
Klaproth  made  known  their  utiljty  in  analysis,  not  only 
for  effecting  easily  the  separation  of  aluminie,  but  even 
to  disintegrate  the  most  refractory  fossils.  This  induced 
me  to  describe  more  pjarticularly  the  discovery  .which 
I  made  some  years  since  on  the  crystallization  of  caus- 
tic alkalies,  as  a  principal  means  of  obtaining  them 
perfectly  pure.  I  am  likewise  desirous  of  seizing  this 
opportunity  to  rectify  the  mistake  of  several  cheinists, 
whp  imagine  that  the  crystallization  cannot  take  place 
during  the  winter. 

3.  My  first  experiments  on  potash  were  made  in  tbe 
V«L.  X.— Second  Series.  G  g  hottest 
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bott^t  day^  of  smninery  and  tbe  finest  cryslaUi^Mioif  wl» 
foirmddf  evert  at  the  fire. 

4.  Tlie  cr^stalUzsitioii  6f  sodtt  succeeded  osly  ia  tbt 
whiter,  but  tbe  mean  cold  of  abbut  5  degrees  i»  sufficMint 
for  this  efffedt.  The  reason  why  this  albak  requires  this 
temperature  mu^t  be,  thait  rts  crystals  dissdlre  with  the 
sligbtest  heat  in  xht  water  of  their  ery^telliaaitioD.  Tbt 
same  thing  is  observable  of  imiriate.  of  soda  ci'ystattized 
by  cold  ♦. 

.5.  We  were  not  yet  enaUed  by  the  usual  ])r6ee08e»t» 
obtain  a  caustic  alkaline  ley  without  colour ;  these  leys 
were  always  more  or  less  brown :  by  repeated  crys- 
tallizations they  could  be  made,  even  when  most 
strongly  sataiated^aslimpid  as  the  purest  water;  which 
■  incontestibly  proves  that  the  usual  leys  ^re  adulterated 
by  heterogeneous  substances,  of  which  charcoal  and  the 
strongest  calcination  are  incapable  of  depriviog  them. 

6.  The  whole  of  the  operation,  for  making  caustic  al- 
fcali  peffcctly  pure  and  without  the  kast  colour,  is  as  IbjU 
Idws  ;  a  ley  of  caustic  potash  is  evaporated  until  a  strong 
peHlefe  isfotmed  ;  aftet  it  hds  cooled,  the  foreign  siak 
which  is  cryi^talliired  is  separated  from  tt,  and  the  evapo- 
ration 6f  the  ley  i^  coi>itinui^d  in  dn  iron  veae),  such  as  is 
used  fbf*  ^  preparation  of  common  caai^ic.  During  the 
secotid  gvaporattoii  the  pellicle  of  foreigi^  salts,  and  espe- 
cially the  carbonate  of  p6msh  which  continues  to  form, 
k  careftiHy  taken  off  with  an  irdn  «kimttier.  When  no 
inore  §kid\  isfornred,  and  thesubstance  has  ceased  to  bubble, 
tb^  ftre  is  fem^Ved^  snd  it  ife  suifered  to  cool,  being  at  the 

"*  Lowitz  has  obtained  this  singular  crystallization  of  muriate  of 
soda,  by  exposing  a  solution  of  this  salt  to  a  great  degree  of  cold. 
These  crystals  exhibited  an  hexagonal  form  tV»ro  iil'die^  in  dratn^tet 
Ji  u1  khelhfcknfis  of  Wlinfe;  thevMlissoLted  into  a  liquid  ^ta  tempemtNT« 
«oiiic  degrees  below  zcra,  and  fornjed  into  a  \cry  fine  end  very  wiiittt 
ponder  at  a^  very  w>kl  tett'iperattire.     V.  M. 
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«ame  time  ec^ntinuaHy  stirred  with  an  iron  spatula,  it  is 
afterwanls  dissolved  in  double  its  weight  of  cold  watei*;  the 
sduCion  is  fAxexed  and  evaporated  in  a  glass  retovt,  until  it 
-begins  to  deposit  regular  crystals :  if  it  happen  that  the 
mass  consolidates  ever  so  little  in  cooling,  a  little  water 
is  added  to  it,  and  it  is  heated  afresh  to  render  it  fluid. 
When  a  sufficient  quantity  of  regular  crystals  are  formed, 
-the  liquor,  which  is  very  l>rown,  is  decanted;  the  salt  is 
left  to  di'ain,  and  is  redissdved  in  the  same  quantity  of 
-water.  Theiliquor  thus  decanted  is  preserved  in  a  bottle 
•w«U  <x>rked,  and  is  left  for  some  days  to  deposit.  When 
this  is  clear  it  is  again  decanted,  {'craving  the  deposit  in 
-the  bottle)  that  it  may  be  evaporated  and  crystallized 
again,  which  operation  is  repeated  as  Jong  as  the  crystijs 
which  form  it  yield  (with  the  least  quantity  of  water 
possible)  dissolutions  perfectly  limpid.  These  solutions 
ere  preserved  inbottles  well  corked,  to  secure  them  from 
the  air. 

7.  The  greatest  impedirpent  in  this  process  is,  that  the 
ley  imbibes  with  great  facility  a  saline  mass  not  crys* 
talliaed.  To  obviate  this  inconvenience,  a  small  portion 
^f  the  ley  js  concentrated,  until  it  is  converted  into  a  s^Iid 
«xnass  by  the  cold ;  the  saturation  of  a  ley  properly  eva- 
porated, is  proved,  by  throwing  into  it  as  it  cools  small 
pieces  ><tf  this  mass ;  when  these  pieces  no  longer  dissoKije, 
It  18  aproof  tthat  the  ley  is- sufficiently  saturated.  Ihave 
•fbrmerly  ^«liewn,  in'  an  article  on  the  crystallization  of 
•salts,  the  principles  on  which  this  practice  is'foonded''^. 

6.  This  method  of  proceeding  is  absolutely  indispen- 
Jisable  ip  the. crystallization  of  soda,  which  may  be  tike* 
wise  leflfecMxl  «n  ith^  same  manner  as  that  of  potash  ;  if 
dthis  method  be  not  employed,  this  aikali  never  iails!.to 
•form  into  a  solid  mass  as  it  cools. 

*  Annales  de  Chlmte,  vol.  XXII. 

G  g  9  9.  As 
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9.  As  for  tlie  foreign  salts  which  are  contained  in  the 
potash,  tlie  greatest  part  are  separated  from  it  by  the 
crystallization  which  follows  the  first  evaporation  of  the 
ley ;  the  remainder  separates  during  the  second  concen- 
tration of  the  ley,  owing  to  the  continual  removal  of  the 
skim  ;  the  little  which  may  afterwards  be  found  to  reiHaia 
with  the  potash  ought  to  precipitate,  without  the  dis- 
solving water,  in  a  ley  where  the  alkali  itself  is  only  dis- 
solved by  its  water  of  crystallization. 

10.  That  property  of  caustic  alkalies,  of  dissolving  in 
highly-rectified  alcohol,  with  the  evclusion  of  all  foreign 
salt,  would  furnish  an  excellent  method  of  obtaining  this 
salt  very  pure,  if  its  effect  on  the  alcohol  would  not  ex* 
pose  the  alkali  to  some  other  impurity  ;  for,  when  one  of 

•  thc^  salt^  which  is  perfectly  pure  and  crystallised,  is  dis- 
.  solved  in  spirits  of  wine,  even  cold,  it  takes  a  very  deep 
.  brown^  which  becomes  still  deeper  when  it  is  decanted  off 
above  the  saline  mass. 

11.  The  crystallization  of  potash  succeeds  indifferent 
.  ways,  according  as  the  crystals  are  fornried,  whether  by 

cold  or  by  heat.     In  the  first  case  it  produces  octae- 
;  dral  crystals  in  clusters  which  contain  0.43  of  water  of 
.  crystallisation^  and  which  occasion  by  their  dissolution 
.  in  the  water,  even  in  summer,  a  coldness  very  nearly  ap- 
proaching to  freezing.     In  the  second  case  it  forms  crys- 
talline leaves^  transparent,    very    thin  and   remarkably 
large,  whicb^  by  an  assemblage  of  angles  and  directions 
which  form  numberless  intersections,  [produce  a  sort  of 
.  cells  or  cavities^  which  are  mostly  so  closely  joined  that 
the  glass  may  be  reversed  without  losing  a  drop  of  the 
water  of  crystallization,  which  is  sometimes  enclosed  to  the 
quantity  of  one  or  two  ounces.     On  this  account  it  is  ne- 
cessary to  break  this  beautiful  crystallization  each  time, 
ib  order  to  favour  the  escape  of  the  ley.  The  crystals  pro- 
duce 
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duce  in  their  formation  regular  tetragonal  rectangular 
leaves,  which,  as  they  contain  a  little  of  the  water  of  crys- 
tallization, produce,  in  union  with  the  octaedral  crystals, 
a  considerable  degree  of  heat  when  dissolving  in  water. 

12.  By  melting  unto  incandescence  similar  alkaline 
crystals  in  a  proper  crucible,  and  by  pouring  out  the 
substances  in  certain  forms,  a  caustic  stone  is  obtained, 
which  is  as  white  as  snow,  and  extremely  caustic  and  deli- 
^quescent. 

.  13.  As,  during  the  t^me  necessary  for  the  salt  to  drain, 
.the  crystals  and  the  ley  often  become  charged  with  a 
portion  of  carbonic  acid,  it  is  best,  in  order  to  avoid  this 
inconvenience  as  far  as  possible,  to  pour  the  ley,  when 
sufficiently  saturated,  into  a  narrow-necked  bottle,  and  to 
cork  it  well,  that  the  salt  may  crystallize;  when  the 
crystals  are  formed,  the  bottle  is  reversed  unopened, 
and  kept  at  a  temperature  moderately  warm,  until  the 
crystals  are  perfectly  dried.  In  the  winter,  the  liquor 
after  the  first  crystallissation  continues  to  crystallize 
.without  rckquiring  a  second  evaporation,  provided  it  bo 
exposed  to  a  temperature  rather  colder  than  that  in 
which  thq  first  crystals  were  formed*. 

*  Crystals  may  be  likewise  obtained  from  caustic  potash,  byeva* 
poraiing  successively  a  solution  of  the  potash  of  commerce,  until  a 
slight  pellicle  appears.  The  first  crystals  that  form  are  alkaline  car* 
bopate,  and  the  last  are  pure  poush.  Thus  a  similar  ley  is  reduced  into 
Tery  regular  crystals,  to  the  last  portions  of  salt  that  it  containa; 
half  an  ounce  of  the  residue  of  a  solution  of  several  pounds  likewise 
produces  besides  very  regularly  formed  crystals.  It  is  observable 
that  the  last  crystallizations  form  with  infinitely  greater  facility 
'  than  the  first.  1  made  this  observation  in  a  memoir  on  the  preparation 
of  carbonate  of  potash  for  the  mephitic  alkaline  water  of  Colbourn, 
which  I  addressed  in  the  beginnipg  of  ijgs  to  the  Socitti  PhUomatique 
de  Paris,  and  which  has  been  partly  printed  in  t Esprit  de  Journeaux 
of  the  same  year.    V.  M. 
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Jtepoit  on  the  d^erent  Methods  of  extracting  mfh  Advan^ 
iage  the  Salt  of  Soda  from  Sea-Salt. 

extracted  bjf  J.  C.  D^lamp therje* 
From  the  Journal  de  Physique. 

jL  he  great  consumption  of  soda  or  natron  m  difierent 
arts  of  the  first  importance,  such  as  glass  and  soap- 
making,  ftc.  the  difficulty  of  procuring  this  soda  in  th^ 
Northern  countries,  which  they  are  obliged  to  import  at 
a  great  expense  from  the  coasts  of  Spain  and  ifae  Levant, 
lias  induced  enlightened  chemists  to  decompose  sea-salt 
-in  order  to  extract  this  soda.  I  saw,  in  1*788,  several  df 
those  undertaken  in  England,  and  I  gave  an  account  df 
them  iYi  the  Journal  de  Physique  for  January  1789,  p.  4?. 
1  there  said,  "  there  is  a  method  of  accomplishing  this  de- 
composition, which  would'be  very  certain,  'but  may  per- 
haps be  too  expensive.  It  consists  in  pouring  (into  proper 
apparatus}  ritriolic  acid  upon  sea-salt ;  the  muriatic  acid 
"will  then  be  disengaged,  and  pass  into  the  balloons,  and  the 
residue  will  be  composed  of  vitriol  of  natron,  or  Glauber*s 
salt.  This  vitriol  of  natron  may  be  afterwards  decomposed 
.by  calcining  it  with  cliarcoaj  :  the  muriatic  .acid  will  \» 
pure,  and  sal  ammoniac  may  be  made  from  it,  by  es- 
tracting  the  volatile  alkali  either  by  charcoal,  \^hich  is 
Lord  Dundonald's  method,  or  by  the  combustion  of  ani- 
mal substances,  which  is  M.  Be^um^'^.*^ 

M.  Leblanc,  a  very  well-informed  .cheqiist,  came  to 
confer  with  me  on  that  subject :  beoxperiniented  on  it, 
^and  employed  the  following. process,  in  the  large  way^  in 
a  manufactory  which  he  bad  established  with  M.  Di2(iSy 
at  St.  Denis,  near  Paris. 
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Th»  process  consists  in  decomposiug  s«a-salt  or  mur 
riate  of  soda  by  the  help  of  sulphuric  acid.  This  first 
operaiion  y  ielda  a  sulphate  of  soda  or  Glauber^s  salt ;  it  ts 
this  Glauber's  salt  which  afterwards,  in  its  turn,  must  be 
decomposed  by  dririug  away  the  sulphuric  acid,  so  that 
the  base  of  aea^salt  or  soda  remains  free.  This  is  what 
is  obtained  by  means  of  washed  chalk  aud  charcoal.  The 
chalk  is  brought  from  Mendon,  which  is  near  the  manu- 
factory. 

The  decomposition  of  sea-salt  is  eSected  in  two  fur- 
naces placed  beside  each  other,  and  which  are  employed 
successively,  to  facilitate  the  continuance  of  the  work. 

These  are  reverberating  furnaces,  the  floor  is  bori- 
zonta};  it  is  covered  with  a  plate  of  lead,  the  edges 
of  which  are  raised  four  inches,  sustained  entirely  by  the 
brick-work,  and  guarded  on  the  side  next  the  fire-place 
by  an  elevation  of  six  inches.  The  chimney  is  at  the 
opposite  extremity:  on  the  sides  are  two  openings,  in. 
order  to  introduce  the  muriate  of  soda,  to  stir  the  fuel 
conveuiently  when  circumstances  require  it,  and  by 
which  to  withdraw  the  fire  when  the  preparation  is  termi* 
nated*  The  third  opening  is  at  the  side  of  the  chimney, 
and  opposite  to  the  fire-place :  it  is  by  this  opening  that 
the  sulphuric  acid  is  introduced  by  means  of  a  leaden 
funnel,  having  a  long  tulie,  aud  which  is  supported  by 
two  strong  iron  hooks. 

The  sea-salt  should  be  reduced  to  a  very  fine  powder ; 
and  this  is  usually  effected  by  a  windmill.  When  aJl  is 
ready  to  begin,  the  fire  is  lighted  ;  and  the  heat  and  the 
current  of  air  from  the  fire-place  passing  into  the  interior 
of  the  furnace,  the  leaden  case  will  be  heated  on  the  up- 
per side.  It  has  been  found,  that  this  method  preserves 
llie  iQietal  from  melting,  which  otherwise  never  resisted 
four  successive  operations,  when  th^  heat  at  the  com# 
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Hiencement  had  been  applied  to  the  under-side  of  tke 
plate.  When  the  lead  is  too  warm  for  the  hand  to  beat, 
it  is  charged  with  200  pounds  of  sea-salt,  ivhich  is  equally 
spread  over  it :  216  pounds  of  sulphuric  acid  are  added 
to  it,  at  45  degrees  of  heat.  The  fuel  is  stirred  at  the 
openings,  with  a  bar  of  wood,  three  times  at  least  dur- 
ing the  operation.  That  being  done,  the  openings  are 
closed,  and  carefully  luted.  At  last,  when  the  moisture 
is  nearly  dissipated,  and  the  substance  begins  to  harden, 
the  fire  is  increased  ;  it  is  continued  until  it  is  quite  hard, 
then  the  fire  is  suffered  to  decrease,  'and  the  substance  is 
taken  away  in  pieces. 

The  two  furnaces  appear  externally  to  have  one  com- 
mon chimney  ;  nevertheless  they  are  placed  back  to  back, 
and  are  separated  by  a  partition. 

They  are  so  constructed,  that  the  muriatic  acid  may 
he  suffered  to  escape,  or  may  be  retained,  at  will,  by 
the  assistance  of  a  chamber  of  lead  placed  against  the 
chlmnies,  and  which  serves  to  interrupt,  or  leave  free, 
the  communication  with  the  interior  of  the  two  furnaces. 
When  the  acid  is  to  be  retained,  the  passage  is  inter- 
eepted,  and  then  the  vapours  and  the  acid  gas  are  de- 
tained in  the  chamber  of  lead  by  the  current  of  heat  and 
the  air  from  the  furnace.  In  the  opposite  case,  the  pas- 
sage is  left  free,  and  the  passage  to  the  chamber  is 
closed. 

There  are  two  objects  for  which  the  muriatie  ^cid  i*? 
retained  :  one  is  for  the  use  of  bleachers  and  others  who 
have  occasion  for  it,  and  the  other  is  for  making  sal- 
ammoniac.  This  combination  is  effected  in  the  same 
chamber  of  lead  in  a  very  simple  WAy,  During  the  vi- 
triolisation  of  the  sea-salt,  and  M'hile  the  muriatic  gas  is 
detained  in  the  chamber,  a  current  of  volatile  alkaK  en- 
ters at  the  same  time,  wliich  is  composcd-by  the^feelp  of 

the 


Digitized  by 


Google 


'     the  Salt  of  Soda  from  Sea-SdL  in 

the  animal  substances  which  are  burnt  in  three  cylinders 
of  iron,  disposed  in  a  furnace  placed  on  the  side:  the 
Vapours  and  muriatic  acid  gas  are  then  condensed  in  the 
chamber  of  lead,  not  only  by  their  combination  with  the 
volatile  alkali,  but  likewise  by  the  help  of  an  eolipyle 
conveniently  disposed,  and  which  is  heated  by  the  same 
furnace.  The  sal  ammoniac  is  thus  formed  in  a  stiate  of 
vapour,  and  in  proportion  as  it  disengages  the  princi- 
ples of  this  new  combination.  These  two  furnaces  may 
be  made  to  operate  twice  in  each  day,  and  even  four 
times,  if  the  work  be  continued  during  the  night. 

The  decomposition  of  muriate  of  soda  is  not  entirely 
effected  in  this  first  operation  ;  the  case  of  lead  does  not 
retain  a  strong  heat :  it  is  therefore  put  into  a  third  re- 
verberating furnace,  paved  with  bricks,  where  the  heat 
is  strong  enough  to  fuse  it. 

When  the  muriate  of  soda  is  thus  vitriolised,  it  is 
ground  in  a  mill,  where  it  is  bruised  by  the  weight  of  a 
cast  iron  cylinder,  charged  with  lead,  and  which  is  fum- 
ed by  a  horse.  This  operation  mixes  the  substances  in 
the  following  proportions  :  sulphate  of  soda  1000  pounds, 
chalk  of  Meudon,  washed,  1000,  of  charcoal  550. 

The  chalk  is  not  put  in  the  mill  until  after  the  sul- 
phate and  the  charcoal  are  well  mixed. 

The  mixture  of  the  substances  being  finished,  it  is  put 
into  a  reverberating  furnace  of  the  same  construction  as 
the  preceding  one,  and  which  should  likewise  be  paved 
with  bricks  well  burnt  and  carefully  laid. 

It  is  in  this  furnace  that  the  decomposition  of  sulphate 
of  soda  is  efifected,  and  that  the  soda  is  set  free.  Here 
attention  and  vigilance  become  necessary :  the  different 
phenomena  must  be  carefully  noticed  as  they  occur,  be- 
cause on  them  depends  the  regulation  of  the 'fire  and  the 
term  of  the  operation.  * 
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.  The  furnace  should  be  red-hot  before  it  is  filled  witfr 
the  materials;  this  is  performed  by  a  workman  withs 
shovel ;  the  charge  is  400  pounds. 

^  As  soon  as  the  furnace  is  shut  again,  the  fire  is  iinme* 
diatcly  attended  to,  lest  tlie  tqrrerit  of  flame  should  carry 
off  much  of  the  mixture,  which  is  yet  in  powder ;  but 
as  soon  as  the  furnace  is  shut,  the  substance*  begins  t(^ 
work.  It  melts^  and  forms  by  degrees  inio  balls.  ^  This  is 
the  time  when  it  should  be  stirred  with  an  iron  rake,  in 
order  to  bring  to  the  top  the  substance  which  lies  under- 
neath where  the  Gre  cannot  penetrate. 

It  is  no  sooner  reduced  to  the  state  of  a  uniform  melted 
mass,  than  a  sulphuretted  hydrogen  gas  escapes  from 
the  whole  mas»  of  salts,  which  separates  from  the 
body  of  paste  witlt  a  sort  of  explosion"  whicb  is  very  sen- 
sible, comes  to  tlie  surface,  is  immediately  inflamed  bj 
the  current  fvf  air,,  and  thus  exhibits  the  appearance  of  aOr 
artificial  firework.  • 

This  agrjeeable  phenomenon  is  accompanied  bj'  eflFer- 
vercence  and  bubbling  ;  this  is  the  time  to  stir  it  briskly^ 
in  order  to  consume  the  sulphur  which  forms,  and  it> 
hasten  the  disengagement  of  thi&hydrogen  gas,  which  i* 
the  effect  of  it»  decomposition.  Ferthis  reason  the  work- 
man should  not  eease  stirring  it,  except  when  the  bubbling 
ceases  and  the  jets  of  flame  np  longer  spout  out ;  then  the 
utass  becomes  more  fluid.  If  a  bar  of  iron  be  dipped  inta 
it,  aixl  if  the  crust  which  covers  it,  and  which  breaks  as 
it  cods„  discovers  a  close  grain,  it  is  joxlged  that  the  ope- 
r^ition  is*  nearly  finished,  and  that  it  is  time  to  take  it  out 
or  remove  it  from  the  furnace,  for  if  it  were  ieft  in  any 
loBger,  the  alkali  would  lose  a  part  of  the  carbonic  ga^ 
which  it  has  received  from  the  chalk. 

It  is  equally  necessary  to  watch  the  fire,  during  this  last 
period  of  the  operation  ;  too  much  heat  wouid  infallibly 
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cause  the  chalk  to  fry  by  the  alkali,  2^s  too  little  filr^  * 
would  suffer  the  substance  to  harden,  so  that  it  would  lie 
almost  impossible  to  take  it  out  of  the  furnace ;  but  an  in-  . 
tellig^nt  and  clever  workman  will  prevent  these  inconve- 
niences, and  iti  this  case  custom  and  habit  instruct  sooner 
thaii  precepts  or  particuliir  directions.  The  substance  is 
drawn  out  of  the  ftirna<^e  with  an  iron  rake. ;  it  falls  to  the 
grpund  in  the  form  of  a  soft  paste,  earthy,  and  on  fii'e ;. 
it  hardens  as  it  cools,  then  it  breaks  easily  and  exactly 
resembles  the  rough  soda  of  commerce  or  barilla,  which  it 
was  their  object  to  imitate.  1562  pounds  of  this  sub* 
stance  yields  from  the  furnace  900  pounds  of  unrefined 
soda. 

As  the  paste  cools  it  is  broken  into  blocks  of  different 
sizes ;  it  is  carried  to  a  lower  warehouse  which  should 
be  damp  ;  there  it  falls  into  powder,  by  the  help  of  the 
damp  atmosphere  and  the  oxygen  which  forms  the  car* 
bonic  acid,  which  it  absorbs,  and  with  which  it  is  satti« 
rated. 

It  must  not  be  sold  too  fresh,  because  the  alkali  and 
the  chalk  having  become  a  little  caustic,  remain  still  com- 
bined with  a  portion  of  sulphuretted  hydrogen  gas,  per- 
haps also  with  a  little  sulphur,  and  they  still  hold  a  good 
deal  of  charcdftl  in  solution  ;  and  a  ley  made  with  this 
fresh  soda  would  be  sure  to  stain  linen.  There  would  be 
the  same  inconvenience  in  the  spda  of  commerce,  if  it  were 
to  be  used  when  newly  prepared. 

But  when  it  has  been  once  exposed  to  the  air,  and  is  a 
little  old,  the  carbolic  acid  with  which  it  is  saturated, 
entirely  abandons  it,  and  the  charcoal  and  calcareous 
«arth  which  it  held  in  solution.  As  for  the  rest,  the 
lylueisli  stain  which  this  fresh  soda  deposits  on  linen, 
^disappears  in  the  drying,  and  is  no  farther  an  inconve- 
nience than  as  it  alarms  those  who  hare  not  tried  it. 
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Tbey  afterwards  sought  to  purify  this  soda  by  the  foU 
lowing  processes : 

1 .  It  was  dissolved  in  water  to  separate  the  earth  and  - 
the  charcoal.  The  operation  is  performed  cold  in  the 
cask$,  and  in  the  same  way  as  they  wash  old  dry  plas- 
ter for  saltpetre.  This  ley  concentrates  by  evaporation  ; 
and  thus  the  carbonate  of  soda  or  crystallized  soda  i* 
obtained.  The  produce  of  the  crystals  is  sixty-five 
pounds. from  the  quintal. 

2.  The  mother- waters  which  remain ,  and  which  are  a 
long  time  crystallizing,  or  they  crystallize  badly,  are 
evaporated  to  dryness.  This  salt,  which  is  still  mixed 
with  charcoal,  which  the  caustic  soda  holds  in  solution, 
is  put  into  a  furnace  to  be  calcined  ;  and  by  the  help  of 
a  mild  beat',  and  a  proJ3er  degree  of  agitation,  the  soda 
is  freed  from  this  substance,  and  comes  out  as  white  as 
potash,  after  undergoing  these  two  operations.' 

The  soda,  according  as  it  is  taken  in  one  of  these 
three  states,  may  be  employed  for  three  .different  pur- 
poses. In  its  rough  state  it  will  serve  to  make  leys, 
soap,  &c.  like  the  common  barilla. 

The  crystallized  soda  may  be  employed  in  pharmacy 
and  in  chemical  elaboratories  for  essa^iiig  crystal,  for 
dying,  &c. ;  and,  lastly,  soda  evaporated  to  dryness, 
and  calcined,  will  be  found  ready  prepared  for  making 
white  glass,  &c.  These  were  the  three  principal  objects 
which  the  proprietors  of  this  new  manufactory  bad  in 
view  in  the  plan  of  their  undertaking. 

The  two  last  operations  on  the  soda,  that  is,  its  crys- 
tallization and  its  calcination,  are  much  more  easily  per- 
formed, and  more  largely  in  this  apparatus,  than  in 
private  manufactories,  where  apparatuses  must  be  set  up 
expressly  for  that  purpose. 
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After  having  stated  the  process  and  the  manner  in 
which  the  work  is  carried  on  at  St,  Denis,  we  judged  it 
necessary  to  bring  away  sample$  of  its  products,  in  order 
to  analyse  them  ourselves,  and  thus  to  be  assured  of 
their  results. 

Our  first  experiments  were  made  upon  five  pounds  of 
these  samples :  they  were  coarsely  pounded ;  the  ley  was 
made  first  with  cold  and  afterwards  with  warm  water; 
the  latter  exhaled  a  slightly  hepatic  smell.  It  was  eva-* 
porated  and  set  to  crystallize,  and  a  carbonate  of  soda 
was  obtained,  weighing  one  pound  fourteen  ounces.  The 
mother-water  was  evaporated  to  dryness,  and  yielded  a 
mass  of  soda,  partly  caustic,  partly  aerated,  and  weighs 
ing  fifteen  ounces  five  drachms ;  two  ounces  sevea 
drachms  of  muriate  of  soda  were  separated  from  it.  The 
earthy  residue .  which  remained  was  a  sulphuretted  chalk, 
from  which  sulphur  might  be  extracted,  and  which 
weighed  three  pounds  ten  ounces  six  drachms. 

These  experiments,  made  with  care,  have  produced 
from  a  quintal  of  rough  soda, 

lb.     JOZ, 

Soda  crystallized   -..---•-      37    8 

Soda  evaporated  to  dryness  -    -    -    -      23     2 
'  Residue  of  the  lixivation      -    -    -    -      73    7 


Total  weight  of  the  products    -    -     134    0 


The  augmentation  of  weight  that  is  observable  in  these 
products  must  be  attributed  to  the  water  which  they 
retain. 

The  earthy  residue  or  sulphuretted  chalk  contains  in 
the  quintal  y 
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lb.    ou 

Charcoal  .«...-.       I8 

Sulphur     ..-•--^120 

Chs^lk  -    -    •    -    .    -    .    -     86    0 

At  the  same  time  250  pounds  of  the  same  rough  soda 

was  made  into  a  ley.    It  yielded  100  pounds  of  soda, 

dry  and  pulverulent,  of  a  reddish-grey  colour,  and  still 

containing  wjeiter,  nearly  in  the  same  proportion  as  the 

-salt  of  potash,  as  it  comes  from  the  boilers,  and  before  it 

has  passed  through  the  calcining  furnace. 

The  analysis  of  this  JOO  pounds  of  soda  yielded, 

lb.         02. 

Soda  dried  to  a  salt,  and  the  greater  part 

caustic       ---------72      » 

Muriate  of  soda     .---...    .,10      o> 

Sulphuret  of  lime,  charcoal,  and  iron     -      1     13 
Water     ----- ^      911 

Total 60      0 


Process  of  M.  Alban,  Direet&r  of  the  Mmtfactwy  at 

JaveUe. 

This  is  the  second  process  that  we  have  followed  and 
examined  in  the  large  way.  M.  Alban,  director  of  the 
manufactory  established  at  JaveUe,  near  Paris,  succeeded 
in  extracting  soda  from  sea-salt  by  another  process.  As 
his  manufactory  furnished  a  great  quantity  of  muriatic 
acid  to  different  bleaching  manufactories,  he  had  a  quan- 
tity of  sulphate  of  soda  remaining  from  this  preparation, 
and  it  is  from  this  sulphate  that  he  extracts  soda  by  tlje 
agency  of  iron. 

On  the  28ih  Germinal  we  assisted  at  an  experiment 
made  at  his  manufactory. 
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The  weight  of  the  materials  were  : 

lb. 
Sulphate  of  soda,  calcined    •    •    .    .    -    200 
Pulverized  charcoal    .••--*.      40 
Clippings  of  tinned  iron,  iron  plates,  &c.       65 
Charcoal  cinders    .-•-*...      22 

Total -.327 

A  reverberating  furnace  was^  first  filled,  which  had 
been  carefully  heated  some  hours  before,  with  a  mixture 
of  sulphate  and  forty  pounds  of  charcoal  in  powder : 
the  furnace  was  shut.  An  hour  afterwards  the  substance 
M'as  stirred,  and  when  the  mixture  was  well  melted^ 
forty  pounds  of  iron  clippings  and  of  old  iron  plates  were 
added  to  it,  for  iron  of  any  sort  will  serve  for  this  pur* 
pose.  The  clippings  of  tinned  iron  plates  were  pre- 
ferred in  this  case,  because,  being  very  thin,  and  conse- 
quently presenting  more  surface,  this  metal  is  in  this  state  ' 
sooner  attacked  and  dissolved.  The  whole  was  stirred 
together  occasionally,  and  in  the  interval  they  were 
Tery  careful  in  keeping  the  door  of  the  furnace  shut. 
The  maner,  which  was  at  first  melted  and  liquid^  afteiw 
wards  became  more  consistent ;  it  bubbled,  swelled,  ^nd 
frbthed.  The  iron  was  soon  dissolved ;  then  sixteen 
pounds  of  charcoal-cinders  were  added  to  it ;  they  were 
fticred  together,  and  there  soon  appeared  on  the  surface 
the  same  jets  of  sulphuretted  hydrogen  gas,  as  in  the  ex* 
yerimeut  made  at  St.  Dienis.  When  all  the  iron  appeared 
to  be  entirely  dissolved,  the  other  twenty-five  pounds  of 
iron  clippings  and  six  pounds  of  charcoal-cinders  were 
added;  they  were  frequently  and  carefully  stirred,  and 
the  mixture  continued -to  furnish  abundantly  the  jets  pf 
flaming  sulphuretted  hydrogen  gas-* 
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At  last  the  substance  being  in  a  state  of  perfect  fusion^ 
and  the  jets  of  flame  becoming  less  frequent,  the  mixture 
is  withdrawn  from  the  fire,  by  causing  it  to  run  to  the 
ground  between  plates  of  iron,  so  disposed  that  tlie 
n'orkmen  may  not  be  burnt  by  the  splashes  from  this 
mass  of  melted  and  inflamed  matter. 

This  rough  soda,  when  cool,  was  of  a  blackish  brown, 
It  was  soon  covered  by  a  yellow  efllorescence  ;  the  con- 
tact of  the  air  made  it  still  blacker,  its  taste  was  caustic ; 
it  exhibited  when  broken  an  even  surface,  striated,  bril- 
liant, and  metallic ;  it  loosens  quickly  in  the  air,  with 
the  disengagement  of  caloriq.  Its  weight  when  it  came 
out  of  the  furnace  \ras  215  pounds.  The  loss  therefore 
was  134  pounds.  The  whole  of  the  operation  lasted  for 
the  space  of  three  hours. 

TO  BE  CONCLUDED  IN  OUR  NEXT. 
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ALTER'  Henry  Wyatt,  of  Hatton-Garden,  Lon- 
lion.  Gentleman  ;  for  the  means  of  facilitating  the  cbe- 
•mical  action  between  copper  and  fjeveral  saline  sub* 
stances,  so  as  to  produce  important  improvements  in  the 
art  of  separating  gold  and  silver  from  copper,  plated  or 
united  with  eitlier  of  those  metals,  and  in  the  manufac- 
turing of  sulphate  of  copper,  and  in  the  making  of  many 
kinds  of  colours  for  painting.  Communicated  by  a  fo- 
reigner..   Dated  January  1 5-i  1807. 

Chester  Gould,  of  Birmingham,  in  the  county  of 

Warwick,  Gentleman  ;  for  a  machine  to  ascertain  the 

I  weight  of  any  thing  to  the  amount  of  ten  tons  and  up- 

t  wards,  to  be  made  use  of  instead  of  the  common  steei- 

i  y^^'^%  or  beams  and  weight.     Dated  January  24,  1807. 
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No.  LVIII.  SECOND  SI^RIES.  ftfotcii  1807. 

-' '    '•  "   '     -' .     .   .  ,,     f  ,.i  , , n 

Specification  of  the  Patent  granted  to  Charles  Schmalcail- 
D£i^  ^Little  Nerj^port  Street  j  in  the  Parish  of  Saint  Ami% 
Soho,  in  the  Couniif  of  Middk^x^  Maihematipal  and  Op* 
iical  Instrument  Maker ;  for  a  Delineator^  O^pier^cr 
Pvoportionometer^fir  the  Usf  of  taking,  or  tracing  and 
cutting  oiit,  Profiles;  and  for  copying  ^nd  tracing  re* 
verseh/  vpon  Copper  j  SrasSj  hard  Wood,  Card  Paper^ 
4ss€s  Skin,  Ivory,  and  Glass,  in  any  ^tjtmtdPropor* 
iions,  directly  fro^n  Naturi,  iMnd*  scapes,  Projects,  vr 
any  Objects  standing,  or  previously  pieced  perpenJUcu^ 
iariy:  as  also  Pictures,  Drawings,  Prints,  JPhns,  CSi- 
ricatures,  and  puilic  Characters, 

Piate^  Deceaiber  22, 1806. 
With  »  Plate. 


To 


all  to  whom  these  presents  sb^ll  comey  jcc. 
Now  KNOW  VE,  that  I  the  said  Charl^  Scbimlcalder,  in 
compliance  with  the  said  proviso,  do  hereby  describe  aocl 
jiiscertain  the  nature  of  my  invention,  w4  the  manner  in 
w|iich  the  said  inventiqn  is  to  be  constructed,  applied^ 
^nd  worked,  is  in  manner  and  form  hereinafter  described, 
Yqu  X,— SpcoNp  Series.  •  ^     J  i  with 
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with  reference  to  the  figure,  pljstte,  or  plun,  *  thereof, 
hereunto  annexed ;  that  is  to  say  :  Mj^  invention  consists 
in  constructing,  applying,  and  working,  the  following 
machine ;  which,  for  the  sake  of  distinction,  I  call  a  de« 
lineator,  copier,  proportionometer,  consisting  of  a  hol- 
low rod,  fl.  Fig.  1  and  2,  (Plate  XI.)  (the  latter  forming 
a  section  of  the  instrument)  screwed  together,  and  from 
two  to  twelve  feet^  of  still  longer,  chiefly  made  of  cop- 
per and  brass,  sometimes  Jivood,  or  any  metal  applicable. 
Xbe  one  end,  b,  carries  a  fine  steel  tracer,  c,  made  to  slicje 
aut  ,ap4  in,  and  to  be  fastened  by  the  milled  heac], 
screwed ;  the  other  end  of  the  rod  having  hkewise  a  round 
hole,  to. take  up  either  a  steel  point,  black-lead  pencil,  qv 
any  other  metallic  point  ^  which  may  be  fastened  therein 
by  ^  milled  head  screw,  like  d.  I  fix  a  tube  in  a  ball,  e, 
about  ten  inches  long,  and  in  diameter  sufficiently  to 
.allow  the  .rod,  a,  to  slide  easily,  and  without  shake  in  it. 
The  ball,  with  this  tube  is  moveable  between  two  half 
sockets,  forming  together  what  is  commonly  called  a  ball 
^nd  socket.  j/\s  a  frame  m^de  of  wood,  and  about  two 
and  a  lialf  or  three  feet  long  (this  length  depending  from 
the  length  of  thp  rod),  and  is  supported  by  two  brackets. 
T^hrpughUie  sidfi?  of  the  frame^are  holes  at  certain  dis- 
tances, corresponding  with  the  marks  on  the  rod  a  j  hence 
it  is  evident  that  in  copying  any  original,  supposing 
to  the  size  of 'one-eighth,  one-fourth,  one-half,  three- 
fourths,  &c.  the  swirjg-boarjj,.^,  and  the  clamp  screw,  A, 
must  be  transplanted  to  the  different  holes  and  cjivisions 
corresponding.  Tne  paper,  ivory,  or  copper,  &c.  is 
fastened  upon  ithe  swinging-board,  cither  by  screws  or  by 
a  brass  frame  formed  of  two  flat  pieces  of  brass  joined 
together  at  the'dnd  by  hinges,  and  having  on  the  other 
etid  two  buttons  to  fasten  the  paper  between.  In  the 
Uppermost  of  this  plate  an  opening  is  made  to  allow  the 
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point  io  mark  upon  the  paper.  The  edges  of  this* frame  . 
form  and  slide  in  a  dovetail  moveable  upon  the  swinging- 
board,  and  kept  in  the  proper  situation  by*  the  springs  !•  . 
On  the  back  of  the  board  is  affixed  a  weight  with  a  hook^  . 
k^  to  which  is  attached  a  spring,  forming  a  pulley,  -.serT-^'r 
ing  to  prevent  the  point  from  acting  upon  thd  jlapet.  w-hen  ' 
not  wanted.  .         '>*-; 

The  machine  is  fixed  either  to  a  partition  in  any.room^  : 
or  to  any  piece  of  wood  portable  and  so  constructed  as  - 
to  be  easily  fixed  upright  with  a  screw  clamp,  upon:  a 
table,  or  any  other  stand.  The  instrument  is  perfect^ 
Ist,  when  all  the  parts  are  firmly  connected,  and  ivithout 
fluctuation  }  2dly,  when  the  ball  and  sockets  are  truly 
circular,  and  move  easy ;  sJdly,  when  the  rod  passes  truly 
through  the  centre  of  the  ball ;  4thly^  when  the  rod  is 
perfectly  straight  (the  diameter  of  the  rod  is  from  half 
an  inch  to  two  inches  and  upwards,  according  to  the 
length)  'y  5thly  and  lastly,  in  turning  the  rod  round  in  the 
the  sockets  the  tracer  and  point  in  the  two  ends  of « rod 
must  remain  in  the  centre.  To  obtain  which,  sometimes 
dn  aifjustroent  with  four  screws,  Fig.  3,  is  required,  a, 
Fig.  3,  is  a  steel  point ;  b  the  tracer,  and  c  the  form  of. 
tl^e  cutters  used  for  cutting^aut  the  profiles ;  d  is  a  hciok  . 
hanging  on  a  string,  for  the  rod  to  rest  in.  Having. thus  far 
mentioned  and  described  the  construction  of  this  my  new^ 
invention,  so  as,  to  the  best  of  my  belief  and  knowledge, 
will  enable  any  person  or  persons  to  work  and  make  an 
instrument  accordingly,  I  proceed  to  deiscribe  the  use  of 
the  delineator.  1st,  for  taking  profiles,  previous  to  the 
fixing  of  the  instrument  against  the  partition,  you  must 
l^ave  taken  the  height  from  the  bottom  to  the  middle  of 
the  face  of  a  person  sitting  upon  a  chair;  and,  that  height 
transferred  upon  the  partition  in  the  place  where  the 
sockets  are  to  be  fastened,    let  the^  person's  head  rest 
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I  m  piece  of  wood  lined  with  leather.  Begin  tracing 
at  the  beek ;  and  in  tracing  observe,  the  screw  to  form  a 
yigbt  angle  with  every  part  of  the  face  in  passing  over  it ; 
in  eoQieqoeoce  whereof  you  must  turn  the  rod  round  in 
^  toekety  and  the  cutter,  c,  previously  fixed  in  the  rod^ 
wjil  out  out  the  pro6les.  2dly,  when  I  copy  and  trace 
yietoret,  landseape^,  -ftc.  I  hang  the  original  up  so  as  t» 
swing,  and  fix  eitiier  paper,  ivory,  copper,  &c.  upon  the 
twinging  boaid ;  then,  pfaicing  the  tracer  to  the  edge  of 
the  origipal  picture,  then  begin  foUowing  and  tracing 
ever  every  part  of  the  picture  r.  by  which  means  I  receive 
a  copy  upon  the  copper,  ivory,  &c.  reversely  from  the 
eonttruGtioB  of  the  instrument.  It  is  evident  that  the 
origioal  as  well  as  the  ivory,  kc.  must  swings  on  account 
ef  the  tracer  in  the  rod  describing  a  circle  from  the  centre 
of  the  baH.  Supposing,  however,  a  picture  of  the  size  of 
eight  feet  square  is  to  l>e  copied  upon  coppar  to  half  the 
original  size,  by  a  rod  of  about  ten  feet,,  or  even  eight  feet 
long,  the  circle  described  by  the  rod  or  tracer  from  the 
centre  of  the  ball  would  not  deviate  above  one  foot  frooi 
the  plane  surface  of  the  picture.  Hence  this  would  be 
the  space  tlie  original  would  swing  during  the  operation^ 
and  the  iiwinging'-board  in  proportion.  3dly  and  lastly^ 
when  I  copy  from  nature  landscapes,  or  whatever  object 
exposes  itself  to  view,  the  machine  remains  as  during  the 
eperation  above,  and  looking  along  the  rod  keeping  the 
tracer  and  the  perpendicular  olgect  togetlier  in  sight,  I 
IqUdw  and  trace  the  latter,  and  receive  a  copy  as  abQve. 

In  witness  whereof,  &c. 
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Specification  of  the  Patent  granted  to  John  Bywater, 
of  the  Town  and  County  of  the  Town  of  Nottingham  \for 
Improrvements  of  certain  Sails  of  Ships  and  other  Natngabk 
Fessdsy  and  the  working  of  the  same. 

Dated  August  22^  1806. 
With  a  Plate. 

JL  O  all  to  whom  tbesq  presents  shall  come,  &c. 
Now  ^|70W  YE,  that  in  couformify  to  the  said  proviso^ 
I  the  said  John  Bywater  do  hereby  declare  my  intention 
in  the  improvements  of  the  sails  of  ships^  and  oth^r  navi* 
gable  vessels,  is  to  render  them  capable  of  being  rolled, 
folded,  or  doubled,  from  the  head  of  the  sail,  in  an  ea$y 
and  expeditious  manner,  without  the  necessity  of  sending 
a  hand  aloft  to  do  the  same,  leaving  them'  firm  at  the 
point  they  are  reefed  and  furled  to  ;  and,  as  the  method  of 
keeping  or  furling  th^  sail  by  rolling  it  appears,  on  se- 
veral accounts,  to  promise  the  greatest  advantage,  I  be- 
gin with  explaining  that  method;  which  i^  as  follows. 
To  ttie  yard  of  the  topsail,  or  top^gallant  (see  the  drawing 
hereunto  annexed,  Plate  XIL)*  I  attach  a  roller,  nrh^cjh, 
I  call  the  reefing-roller.  Fig,  1,  with  jends  of  enlarged 
diaqneter  a  0,  or  of  the  same  diameter,  according  to  tl^e 
power  required,  and  the  length  of  which  roller  between 
the  ends  of  enlarged  diameter  on  which  the  reefing' ropes 
are  to  be  applied,  is  equal  to  the  width  of  the  sail  in  that 
part  to  which  I  mjean  the  reefing  to  extend.  In  order  to 
admit  a  circular  motion  to  the  roller,  these  ends  of  it  have 
gudgeons  of  iron,  or  any  other  proper  material  b  If,  with 
collars  to  keep  them  steady  in  the  socket  of  the  arnis  of 
iron,  or  any  other  proper  material.  Fig.  2  and  y  y, 
Fig*  3,  find  on  the  ends  of  the  respective  yards,  and  are 
kept  in  tbeir  plaoe  by  pins  0  0  passing  over  the  gudge^ 
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ons.  On  this  roller  the  head  of  the  sail  is  firmly  fixed,  sa 
that  the  sail  may  be  rolled  thereon,  In  order  to  support 
the  reefing  roller,  two  friction  rollers  B  Figc  3,  having 
gudgeons  at  their  ends  B  B,  Fig.  4,  running  in  sockets 
in  clamps,  or  iron,  or  other  proper  materfal,  C  C,  Fi^s.  3 
and  5,  aflSxedbythe  bolt  £/,  Fig.  5,  to  the  yard.  The 
relative  situation  of  the.  friction  rollers,  with  regard  to  the 
reefing  roller,  is  such  as  to  prevent  its  bending,  and  to 
keep  it  as  nearly  as  may  be  in  its  whole  length,  and  at 
all  times  parallel  to  tfie  yard ;  that  is,  one  of  these  fric- 
tion rollers  I  place  under  and  the  other  in  front 
of  the  reefing  roller,  as  at  Fig.  6,  by  which  means 
the  reefing  roller  is  preventd  from  bending  either 
downwards  or  forwards,  and  the  sail  has  a  free 
passage  between  the  friction  rollers.  These  friction 
rollers  I  encrease  in  number,  and  vary  in  situation,  ac- 
cording to  the  length  of  the  reefing  roller,  as  one  or  both 
ends  of  the  reefing  roller,  according  to  the  power,  required. 
I  fix  a  rope  on  the  enlarged  part,  which  I  call  the  reef- 
Hne  R,  Fig.  6,  and  R  R  R  R,  Fig.  7,  which,  by  passing" 
over  itself  a  number'of  times,  according  to  the  quantity  of 
sail  to  be  reefed,  and  in  a  contrary  way  to  that  in  which 
the  sail  is  rolled,  enlarges  the  thickness  at  the  end  of  the^ 
roller,  and  produces  an  additional  liverage,  which  is 
greatest  when  the  greatest  power  is  required ;  that  is, 
when  the  whole  sail  is  set.  This  reef-line  or  lines  being^ 
passed  through  a  sheave  or  block,  fixed  under  the  yard 
SS,  Fig.  6,  and  S  S,  Fig.  7,  leads  to  other  blocks  L  L,* 
Fig.  7,  near  the  centre  of  the  yard,  or  over  additional 
sheaves  in  the  clue  line  blocks  down  the  mast,  to  the 
deck. ~  We  will  now  suppose  the  sail  to  be  set;  it  is 
necessary  to  take  in  a  portion  equal  to  one  or  more 
reefs.  While  the  sail  is  yet  full,  without  sbiving  the 
sails,  I  lower  the  yard,  and  as  fast  as  the  yard  is  lowered 
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I  haul  in  the  reef>lines,  till  the  portion  required  is  reefed; 
I  then  make  fast  the  halliard  and  the  reef-line,  and  the 
|>art  reefed  remains  firm  on  the  i;oller  •  If  I  w^nt  to  take 
in  more  canvas,  I  repeat  the  operatiou  before  described ; 
but  if  more  sail  is  to  be  set^  the  abore  operation  is  to  be 
reversed,  ?iz.  the  reef  lines  are  to  be  slackened  oiF/and 
the  yard  is  to  be  hoisted  till  the  requisite  quantity  of  sail 
is  Set.  By  the  machinery  and  in  the  method  above  de- 
scribed I  reef  any  portion  not  exceeding  half  the  sail, 
and  the  rest  I  hand  in  the  usual  manner.  In  applying 
this  machinery  to  the  courses,  I  use  the  same  'method, 
except  that  as  their  yards  cannot  be  lowered,  the  tacks 
and  sheets  must  be  started  or  cased  off  till  the  necessary 
quantity  of  canvas  is  taken  in,  and  the  remaining  part 
handed  as  usual.  In  order  to  find  or  take  in  the  whole  of 
the  sail,  the  rollers  must  be  k)nger,  ai^d  consequei^fty  the 
yard  or  dimension  of  the  sail  must  be  contracted  at  the 
foot,  and-rolled  up  from  the  top,  ,in  the  manner  above 
described;  My  method  of  doubling  or  folding  is  as  fol- 
lows. I  take  my  square  sail  of  the  usual  form,  and  attach 
it  to  the  yard  in  the  usual  manner  across  the  middle  of  the 
Gail ;  or  at  the  point  to  which  I  mean  to  reef  I  fix  a  strong 
reef-band  a  a.  Fig.  9,  on.  the  after-part  of  the  sail,  to 
which  I  attached  a  rope  sin^ilar  to  the  head^^rope  bb^  and 
which  I  call  the  reef  head-ropo,  the  ends  of  which  are 
firmly  seized  into  the  leech-ropes,  and.form  what  I  call 
the  reef  earings.  To  these  earings  I  attach  what  I  call 
the  outer  reef-lines  C  C,  Fig.  9,  and  at  equal'  distances 
on  the  he$id-rope  I  seize  four  other  lines  d  dd  d,  or  more 
or  less,  according  to  the  width  of  the  sajil  (so  as  to  divide 
the  sail  into  equal  parts),  which  from  thence  lead  through 
an  equal  number  of  half  blocks  e  eee  e  e,  Fig.  10,  fixed 
on  the  fore  part  of  the. yard,  nearly  perpendicular  to  the 
points  where  the  reef  Unes  dddd,  Fig.  9>  are  seized  to 
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the  reef  bead-rope,  but  each  rather  inclining  outwards^ 

for  the  purpose  of  hauling  and  keeping  tight  the  r^, 

liead-tope,  when  the  reef  is  taken  in.    The.OQterlio.es 

€  ccc^  Fig.  9 9  lead  to  the  mast  in  the  same  manner  as  the 

teef-ltnes  in  6ommon  use.    The  lines  d  ddd^  Fig.  9,  lead 

ifrom  the  half  blocks  e  e  e  ee  e  through  blocks  on  or  near 

the  middle  of  the  yard  down  the  mast  or  shroud  to  the 

-deck  ;  or  at  a  convenient  distance,  belovr  the  yard  two  or 

'tMfte  are  i^ized  together,  and  led  upon  deck  as  one  linA, 

for  the  pUirpose  of  taking  up  less  room.     Suppose  a  tOf^ 

eaii  or  top^gallant  to  be  set,  and  that  it  is  required  to  take 

-in  a  reeftf    The  oater-reef-lines  cc.   Fig.  9,    are  first 

hauled  taCight  and  belayed,  and  then  the  yard  is  lowered 

^411  the  points  whetre  the  .hues  dddd  are  seized  to  the  reef 

'faead-rdpe,   «re  fak^nled  home  to  their  respective  half 

blocks  €  e,eee  e^  asin  Fig,  10.    When  these  are  fastened 

beloW,  I  again  haul  taught  the  outer  reef  lines  {:€,  and, 

*that  part'of  the  sa$l  which  is  reefed  hangs  double  befoi^ 

that  ipart  which  is  set.    In  order  to  prevent  this  double 

part  from  shivering  when  the  vessel  is  going  about,  er 

^close  hauled  on  a  wind,  I^attach  two  ropes  which  *I  call 

reef  sheets////,  Fig.  10,  to  cringles  in  the  lowest  part 

'of  the  leech-ropes  of  the  part  doubled,  which  lead  with. 

^tbe  sheets  to  the  deck  ;'when  more  sail  is  required  to  be 

•*s^t,  Iislack  off  the  reef- sheets////,  and  the  reef  lines 

'c  Cy  axtdU  dddj  Fig.  9,  and  haul  taught  the  halliards. 

'fif  I  want  io  reef  one  of  the  courses  on  the  doubling  or 

folding  plan,  I  slack  off  tk^  sheets  in  proportion  to  the 

'^quantity  to  be  reefed,  aiid  then  haul  the  reef-}inea  taught 

-koine  tatlie  half  blo6ks,  > as  before  described,  apd  belay 

'them.     In  taking  in  two  reeft  at  difiei^ent  times,  .b^r-  the 

above  method,  I  apply  double  the  number  of  reef^-lines 

'  "aitabhed  to  an  additional  reef  band  and  reef  head-rope; 

and  ifibtee  reefs  add  another  sett  of  reefJipes,  reef-^band, 

and 
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aiid  rteef  hi^ad-rope,  and  wofk  them  as  l)efore  describee!. 
J3y  th(5  above  ihrentibn  I  t6e(  or  furl  alt  squart^  sails  6f 
ivhaterer  name  or  ddnomin^tibn,  ahd'iise  in  woi^king  the 
same,  also  such  other  tackte  and  mecbianical  comrivanee 
as  have  be^n  and  are  in  common  ahd  ordinary  use  among 
seamen;       ^  •  *    .  ,,     , 

In  Witnesis  \^heireofy  &c; 


Specification  of  the  Patent  granted  to  the  Right  Honour^ 
abk  AicHiBAlD  Earl  <f  Dundonald  \  for  linptaoe^ 
yrients  in  Machinery  or  Mitt  Spinmn^^  far  ihe  Spinning 
4f  Cotton,  Wool,  Mk,  Hemp ;  ami  Flast,  and  SubsiiMei 
for  Hemp  and  Fiax^  which  is  ulsmapplkabh  to  other  use^ 
fxd  Purposes!}.    Dated  Notembei^  19,  1805*  r 

JL  0  all  to  xirhdm  these  presents  shall  ebitaci^  &c» 
Now  KWow  YE  J  thatiii  complianice' with  the  said'j[}rovlso^ 
1  the  said  Ai*chibald  Earl  of  Duffdxjnadd  do  hereby  parti* 
cularly  describe  arid  ascertaih'  tfre  hsLtuire  of  the  said  ia^ 
ventioii,  and  in  what  manner' the  same' is  to  be  performed^ 
in  manner  following  \'  'tiz.  That  the  imj^rovements  on 
mill  spinning  machinet*y  for  which  patents  have  been 
granted  tb  me>  consists  principally  in  an  alteration  fn  the 
construction  and  position*  of  the  spindles^  This  is  to' be 
done  in  several  different  ways*  The  first  meth6d  is  hfere 
termed  spindle  No.  I.  This  spibdle  is  in  several  respects 
similar  to  the  common  spindle^  but  it  difiers  from  it  in 
one  respect ;  namely,  that  the  bobbing  does  not  rest  on 
or  touch  the  copping  rail,  their  contact  b^rng  prevented 
by  a  brass  or  other  Vfotl  or  ritig,  made  t<>  fit,  and  to  rise 
and  fall,  oir  traverse  on  the  spindle,  ih  which  there  is  a 
gro6ve  cut  length-ways,  and  in  thi^  grooVe'a  screw  or  pin 
is  made  to  fiit^  which  passes  through  the  brass^  or'bther 
Vol.  X.-^Second  Series^  J^k  wori, 
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vorl,  so  that  when  the  spindle  is  made  to  turn  round,  the 
.  worl  must  turn  round  with  it.  The  worl  is  moved  up  and 
down  on  the  spindle  by  a  rail  communicating  with  the 
heart  or  other  motion.  This  rail  fits  into  a  groove,  cut 
or  turned  in  th^brass  or  other  worl,  on  which  revolving 
worl,  and  not  on  the  copping  rail,  the  bottom  of' the  bob- 
bing rests.  The  uptake  of  the  bobbin  is  regulated  by 
applying  to  it  a  spring,  band,  weight,  lever,  or  any  other 
substance  capable  of  retarding  its  revolution. 

Spindle,  No.  2.  This  spindle  is  similar  in  one  respect 
to  the  one  already  <iescribed,  inasmuch  as  the  bobbin 
does  not  touch  the  copping  rail,  and  that  the  bobbin  is 
carried  round  by  the  spindle  in  a  manner  nearly  similar. 
The  flyer  of  the  swindle  does  not  unscrew*  The  hafi  or 
warf  is  not  permanently  fixed  on  the  spindle,  which 
draws  through  the  haft  w^hen  the. bobbin  is  changed. 
The  under  part  of  the  spindle  is  made  square,  or  of  an^r 
.  other  figure  different  from  that  of  a  circle ;  and  a  corre- 
sponding shape  is  given  to  the  interior  part  of  the  move- 
able haft,  so  that  the  spindle  may  correctly  fit  it.  The 
same  effect  maybe  produced  in  many  ways:  for  instance, 
by  cutting  a  groove,  length  ways,  in  the  lower  part  of 
the. spindle,  into  which  a  screw  or  pin  from  the  haft  is 
to  be  made  to  fit,  so  t|iat  by  this  groove  and  pin  the 
motion  of  the  haft,  when  turned  by  the  band,  will  be 
communicated  to  the  spindle.  The  haft  on  which  the 
band  passes  has  small  projecting  shoulders,  -or  ends ; 
which,  when  the  bobbin*  is  changed,  drop  into  rests, 
made  in  a  rail  or  rails,  which  support  the  shifting  haft 
with  the  band  on  it.  On  the  upper  shoulder  of  the  haft 
the  bobbin  rests  not  on  any  copping  rail,  so  that  the 
bobbin  is  carried  round  and  is  retarded  ini  the  same 
mtnner  as  spindle  No.  1.  The  spindle  No.  2.  has  bear- 
ings at  its  two  extremities.    The  upper  end  of  the  spindfe 
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has  an  eye  in  it  like  a  foot-wheel  spindle.  It  r^vglves  in 
a  circle  or  semicircle  of  brass,  steel,  or  other  substance, 
while  the  lower  end  of  the  spindle  fits  into  a  step  similar 
to  th^  common  spindle.  The  bobbin  does  not  rise  and 
fajl  or  traverse  up  and  down  on  the  spindle.  The  spindles 
are  placed  in  a  frame  ;  which  frame,  containing  the  spin* 
dies,  is  by  the  he^i  t  or  o]Lher  motion  made  to  traverse  up 
;and  down,  while  the  haft  and  bobbin  inay  ii)  one  sense 
j(excepting  as  to  the  revolving  motion)  be  deemed  sta- 
tionajy. 

Spindle,  No.  3.  Thi&is  a  compound  of  the  two  already 
iiescribed  spindles.  It  has  a  groove  cut  in  it  length  ways 
like  spindle  No.  l.  It  has  likewise  the  brass  or  other 
revolving  worl  or  ring  on  which  the  bobbin  rests,  with  a 
pin  to  fi-t  the  groove.  It  has  the  shifting  baft  of  spindle 
Jslo.  2.  I^  flyer  and  spindle  are  in  one  like  spindle  No,  2. ; 
ponsequently  the  flyer  does  not  unscrew  when  the  bobbin 
is  changed,  the  spindle  being  made  to  draw  through 
the  shifting  haft.  The  spindle  is  supported  at  its  two 
iends  in  the  same  manner  as  No^  9. ;  but  the  frame  in 
which  the  spindles  are  placed  is  flxed,  and  nothing  moves 
up  and  down  but  the  brass  worl,  the  copping  rail,  and 
bobbin*  The  revolution  of  the  bobbin  is  retarded  as  has 
already  been  described. 

Spindle,  No.  4.  This  spindly  goes  upon  bearings  ^t 
its  two  extremities,  like  spindle  No,  2.  and  3.  Its  haft 
or  warf  shifts  pr  is  removeablep  The  bobbin  does  not 
r^st  on  a  brass  or  other  worl ;  but  in  the  usual  way.  The 
retarding  motion  is  given  according  to  the  methods  now 
generally  ^nowo  or  practised,  Q]r  which  may  be  hereafter 
adopted. 

As  it  is  extremely  difficult  to  describe  all  the  different 
varieties  of  spindles,  whether  made  in  one  or  in  two 
pieces,  I  think  it  proper  here  to  state,  that  the  proMiinent 

Kk  2  features 
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features  of  the  improvements  I  have  be^n  describing  are : 
t)ie  n^fikpg  the  ^pin41p  ^P  carry  round  the  bobbin  without 
tihe  agtion  of  the  yarn  qr  thread,  and  that  whether  the 
9piDdles  be  in  one  or  more  piepes :  the  making  the  haft 
or  warf ;  at  times  to  shift  or  re^iove  from  off  the  spindle : 
th^  supporting  of  the  spindle  at  its  two  f  i^tremiti^,  and 
placing  it  in  an  inclined  position,  so  ^s  that  the  yarn  or 
ibrea4  shjEiU  not  iq  its  direction  form  an  anglp  with  the 
rollers:    the  retar4ing   the  revolutions   of   the  bobbin 
parried  rpuiid  Hy  the  agency  of  the  spindle,  so  as  to  regu. 
late  the  uptake  of  the  yarn  on  the  bobbin,  by  a  power 
connected  with  the  motion  of  the  spindle,  or  with  the 
potion  and  pull  pf  the  yarn,  as  in  the  coipmon  spindle,  in 
^wbich  last  the  ijptake  of  the  yarn  is  occasioned  by  the 
Vf^ry  yjarn  itself  pulling  or  dragging  round  the  bobbin,  or^ 
^iiL  other  wprds,  giving  the  bobbin  the  motion  necessary  tq 
pccasipnthe  uptakp  of  the  yarn,  which  is  directly  cpOt 
trs^ry  to  the  p|rinpip1es  on  whiph  the  improved  spindle  1$ 
^<;onstrupted|  in  which  the  object  is  to  retard  the  revolu^ 
Jtiqns  of  the  bol^bin,,  and  npt  to  give  it  motion.     Spindle^ 
{Srich,as  have  l^een  described  are  in  a  preferable  manner 
,  j^dapt^d  for  making  coving; ;  likewise  for  throwing  an^ 

twisting  thread  or  yarn  pf  cotton,  silk,  wopl,  flax,  arid 
,  boQip,  or  other  substitutes ;  likewise  for  twisting  or 
flaying  ^£til. twine,  net  twinis,  fishing  lines,  and  all  lipes, 
,  twines,  cords^  and  ropes,  of  any  size  or  descriptipn.  ^nd 
;  ttese.  applipations,  of  the  inveniton  are  included  under 
^.th?  >Yords  of  the  patent ',  isirhich  statue?,  and  which  is  also 

appUcable  to  certain  other  useful  purposes. 
In  wijbness  whereof,  &c. 
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J^pefiifnuOum  y  thf  Patent  granted  p  Aktbohiy  Gboue 
Jk:kHASi?T9.  rf  Benfnfk-street^  G<if4cn-square,  m  th$ 
Cmr^  of  Mid4iesex^  Fdkm.  rf  th§  Bqyal  Soctefy^  amf 
JffSfnier  of  the  Society  offfaeriem  in  Hofknd^rfor  cer* 
tain  Ipfprpoeyn^s  in  the  Mode  tf  n^ovejing  or  inclosing 
Boffki^  whereby  theif  Contents  will  be  Secured  from  ilm 
Obknrvatim  of  o/ny  Persfni  but  th^  Owner  ^  and  mill  also 
be  preseirvedfram  Iwury. 

pjated  peceml^feif  '22,  \%^. 

1  O  all  to  ^hcmi  tbesfe  pre^fents  sfadi  come^  ^. 
Naw  KKo^  Y£,  that  til  <joDnpt&iiee  with  the  said  proTko^ 
I  th<3  said  Anthony  George  Bddk^ttitndlofactrebjrdeehf*, 

'  ihait  my  ^ald  iii^ef^tidn  oc^^bts  tn  oxteAding  the  idea  vnd 

'  appliciMioTi  of  a  |princi^e1hv^i&f^d  by  "Messieunr  Johnr  abd 
JbsepI^  Will}am>,  for  t^hJch  they  obtsiimd  fais  Majesty's 

>pya}  letters  patent  In  Notre4ib<ef  1199*;  w|)ich  extender}' 

'fniIMrpyeK)(ient  ha?  had  the  cotie&rretme  of,  and  b^ebfiiir* 
chased  by,  Mr.  John  Willi'atns,  Stationer,  in  ComfaiU,  in 
the  City  of  London^  the  sole  survivor  inrtbait'patbtitnght. 
An4  whefrie^s  the  pdt^nt  then  obtainedwas  for  the  ezpiesa 

^  |>urppse  of  pro<ludng  freedom  in  the  opening' oF  all  sorts 
of  boolc3  by  means  of  a  fii'm  back,  of  wbat'^verinatenalsy 
upplie^  to  a  bobk  b^ore  it  itf  covered,  in  the  manner 

'  therein  specified ;  how  this*  my  ioTentron*  tonsists  in 
producing  the  same  effect  upon  all  sbrti^  of  books'sfter 
they  are  covered,'  bouttd,  or  finished!  (provided  they  are 

^  sufficiently  pliant),  bj^th^katne' Arm  back' applied  exter* 
nally;  to  ^Kic*  is' attached;  by  Mffge**  of  any  kind/ a 
flap  or  fkpd,  made  Of  fhesaine  or  any  otherstroog^'iiiate. 
nals,  i^whici^  itfap  or  flatji  Sure  comi^e)^by'bi|6g«ir'Qf 

*  Ths  fpedficatipn  of  thU  patent  waft  intertedln  our  IsUi  voF.  p.  89« 

any 
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any  kind,  ledges  which  completely  ihclose  the  book  on 
al!  sides,  resembling  the  appearance  of  a  book.  Within^ 
^de  this  firm  box  are  placed  stays  or  pivots,  or  indents, 
to  hold  down  the  cover  of  the  book;  which  being  confined 
tipbn  the  same  princijde  as  in  the  former  patent,  will 
cknse  the  book  so  inclosed,  when  opened,  to  produce  a 
Bat  or  level  surftlce. 

My  invention  also  consists  in  converting'the  ledges  at 

the  bottom,  or  on  either  side,  to  supporters  for  the  hand 

when  requisite  tP  writ^  n^sur  the  bottom  pr  edges  of  the 

book ;  which  may  be  done  by  the  ledges  on  that  part  of 

the  covering  where  the  rest  for  the  band  is  required  hav- 

,iQg  a  joint,  which  shall  extend  apross  one  or  both  sides  of 

the  book,  so  as  to  support  the  hand  wherever  it  m^y  be 

,  necessary  to  write.    And  these  rests  posfses$  ftp  ability  to 

elevata.  or  depress  their  portion  at  pleasure,  lyith  ^  powf^r 

of  being  rendered  stationary,  by  m^ans  of  a  stop  or  stops 

.  which  are  affixed  to  the  flaps,  pr  for  aqy  pther  means  by 

<  which  these  advantages  can  be  procured*    Th§  whole  to 

be  secured  by  a  lock  or  other  fastening. 

This  invention  I  think  will  prove  of  great  importance  |o 
every  one  using  books,  whether  for  tjsading  or  writing  ip, 
as  it  will  be  a  perfect  and  durable  covering  from  dust  apd 
injury,  it  will  present  a  flat  and  level  sur^ape  when  opened, 
and  also  be  secure  from  inspection.  It  may  be  m^e  very 
light  and  portable,  and  of  any  materials  more  or  less  ex- 
pensive ;  applicable  to  any  number  of  books  in  succession, 
as  one  may  be  removed  and  another  placed  instead  in  ^n 
.  instant ;  and  always  possessing  the  same  advantages.  It  . 
will  likewise  become  a  preserver  from  fire  or  mischief 
when  made  of  proper  materials  to  resist  them^  and  may 
.  also  be  made  to  contain  papers  apd  other  articl^^. 

In  witness  whereof^  &c»^ 

Spec^atm 
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^ec^atum  of  the  Patent  granted  to  William  B£Ll» 

^  the  Town  of  Derby  ^  in  the  County  of  Derby  ^  En^ 

gineer;  for  an  vnproved  Method  of  making  Smoothing 

Irons  or  Sadirons^  Plane  Irons,  and  various  Edge  Took^ 

Dated  December  22^  1806* 

With  a  Plate. 

X  O  all  to  wbotn  these  presents  shall  come,   &b* 
Now  KNOW  Ve,  that  in  compliance  with  the  said  proviso, 
I  the^aid  WillianvBell  do  hereby  describe  the  nature  of 
my  invention,  as  follows :  The  articles  which  bear  tie 
different  appellations  of  smoothing  irons,  sad  irons,  atid 
flat  irons,  and  which  are  commonly  made  use  of  for  iron- 
ing or  smoothing  washed  linens,  muslins,  and  other  ar- 
ticles, have  been  freqaiently  complained  of  for  being  de- 
fective in  theii*  construction,  but  which  defects  are  in- 
tended to  he  obviated  by  my  improvements^  as  hereih- 
after  described ;  that  is  to  say:  iFirst,  in  the  necessal-y 
operation  of  heating  the  said  irons  they  become  smoaked 
and  dirty,  so  as  to  require  considerable  trouble  in  rub- 
bing and  cleansing  before  they  can  be  properly  made  use 
of ;  and,  secoi^Iy  ,^bey  are  very  ^equently  over-heated,  so 
as  to  damage  or  endanger  the  linens,  muslins,  or  other 
articles  they  are  uied  \ipon.  "*  Now,  to  prevent  such  in- 
conveniences, I  have  formed  a  thin  case  or  slipper,  as 
described  in  the  drawings  hereunto  annexed  (see  Fig.  l. 
Plate  XIII.) }  which  case  or  slipper  I  make   of  steel, 
wrought  or  cast  iron,  or  any  other  metallic  substance 
or  substances,  and  polish  the  face  of  the  said  case  or  slip- 
per so  as  to  render  it  smooth,  neat,  and  clean :  I  also 
fit  it  up  with  a  spring  or  other  fastenings,  for  the  purpose 
of  securing  i*  to  the  sad  iron  with  which  it  is  intended  to 
\m  used  (see  perspective  drawing  Fig.  2). .  The  said  case 
or  slipper  being  thus  completed,  I  then  introduce  my  $ad 
^  -  .iron 
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iron  properly  heated  intb  it,  wllidi  belitfg  ffiaJef  bf  thid 
metal  quieklj  becomes  sufficiently  penetrated  with  beat, 
and  tendered  fit  for  its  intended  piirposcf.    Another  in- 
convenience complained  of  in  th^  common  sad  ifon  is 
that  the  handle  thereof,  which  is  generally  made  df  wrought 
iron,  being  affixod  ip  sach  manner  that  it  cannot  be  sepa^ 
rated  from  the  body  or  Qast  if'on  part  to  which  it  is  con- 
nected, naturally  becomes  hot  at  the  same  time  .when 
-tibc  .body  of  tibe  irpu  is  ^€«.ted,  iso  at  to  require  what  is 
generally  termed  m  ir<>.iAbiQl4er^9  prfy/ent  its  burning  the 
Jiaud*    Sut  to  xemoye  tibis  objection,  I  make  a  haucile  or 
JmodlfiSy  4S  described  s^t  drawings  Figs,  9,    4,  and  f^ 
rrioipii  I  quiqkly  conpect  or  sepsgrate  from  the  heayy  or 
.CA3t  part. of  the  iron  during  thejdoifs  of  its  being  heated  i 
ithe  .advantage  .is,  that  J  aypid^^he  u^ual  incumbrance  of 
:l^.irOQbQldeir,    My  im.prQvem^nts  in;making  plane  irpns^ 
,And.v«iailis.edge.toob,  J  ^^scribe.as  follows:  Itakeeither 
;?(irrox%bt  |ron,  c^st  jro$,  or  ^ny  other  of  the  metaJs  or 
tbeir  compounds,  wbiph  I  either  hammer,  roU,  or  cast 
..lAto.the  .suitable  f(>rms  or  shapes,  for  the  purposes  here- 
jAftter  ddescrib^.    As.  for  iQiitan^,  in  making  my  plane 
Jrod^blaak  or  3to«k,irom  any  of  the  aforesaid  materials, 
^iJeavje^a.TiacaacyyWbi^h  will  appi^r.by  reference^ to 
.  ^drawing  .;Fig«  6,  wbieh  vacant  part  ^i  said  drawing  is 
:,.j)a{otad  blue*,  and  is  intended  to  be  filled  up  by  a  thin 
up^ece  of  ateeLmade  eji^aptly  to  fit  it,  as  marked  in  Mio 
A  drawing  Hg*  7^  .1.  then  tin  the  two  parts  which  are  in* 
.jtod^d  to  be  cQnnepted  together, .  and  for  the  purpo9e  of 
unititig  tbem>  I  run  between,  them  aoy  kind  of  solder^ 
.^tt^hidi  doe9  not  require  an  fi^treme  heat  to  render  it  fusi- 
ble. •  The  .steel,  may  be  conn^pt^  by  various  otbei;' sorts 
.r  pf .  aoi^der,  but  I  prder  powder  polder,  or  wh^t  is  called 
..soft  aoider ;  my  reason  for.  which  is,  that,  having  previ* 

*  The  eoburiag  Is  neoesiarily  omitted  tti  the  plate,  but  die  part  it 
invited  A. 

Msljr 
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ously  hardened  arid  temper^,  my  piece  of  steel.  Fig.  7, 
that  solder  which  requires  the,  smallest  heat  to  bring  it  into 
fusion,  causes  the  least  injury  to  the  temper  of  the  steeL 
Yet  the  steel  may  be  soldered  to  the  iron  or  metal  back  in 
a  soft  state,  and  afterwards  hardened.  The  usual  method 
of  connecting  steel  to  iron,  by  m^dns  6f  weldinor,  jreqnir^^ 
so  severe  a  heat  that  it  evidently  injures  the  quality  of  the 
Steel,  which  by  my. improvement  will  be  preserved  in  its 
best  possible  state.  By  the  same  method  of  connecting 
my  steel  to  iron  or  metals  as  before  described  for  plane 
rons,'  so  do  I  intend  manufacturing  chissels,  and  various 
other  edjre  tools. 


^t>^ 


Explanation  of  the  Drawikos. 

(Plate  XIII.). 

Fig.  1  represents  the  plan  of  the  case  or  slipper  with  a 
spring  or  screw.  Fig.  2  the  perspective  view  of  Fig.  I. 
Fig.  3  one  method  of  making  and  connecting,  and  making 
a  handle  by  loops  and  spring  catch  to  the  last  part  ih« 
tended  to  be  heated  with  its  case  or  slipper  on.  Fig.  4  is 
another  form  and  method  of  connecting  a  handle  by  a 
nutt  or  turn  button  marked  A.  Fig.  5  represents  the 
handle  Fig.  4,  when  separated  from  the  bed  of  the  iron, 
is  marked  B.  Fig.  6  shews  the  form  of  one  sort  of  plan^ 
irons  ;  the  part  A,  which  I  have  termed  the  vacant  part, 
k  that  pn  which  the  plate  of . steel' marked  Fig.  7  is  in- 
tended to  be  solden^d.;  letter  C  shews  the  section,  or  side 
view  of  the  plane  iron  bla«k  before  the  sttijel  is  soldered 
on  ;  D  the  section  or  side  view  after  the  steel  is  connected 
as  soldered  on  ;  the  blue  line  shews  the  edge  of  the 
steel,  (marked  E}* 

In  wittiess  whereof,  ^c,  ' 
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^n  Essay  on  the  Cultevatian  of  Potatoes* 
By  the  Rco.  Edmund  Cartvvright. 

(Concluded  from  Page  221.) 
VI.  On  the  Advantage  tf  transplanting  Potatoes. 

X  OTATOES  have  a  great  advantage  over  most  other 
crops  in  the  latitude  they  admit  of  in  the  article  of 
planting  them.  From  the  middle  of  February  till  the  be^ 
ginning  of  June^  a  period  of  neariiy  four  months,  the 
farmer  may  chuse  the  ti^e  most  suited  to  his  convenience 
for  putting  them  into  the  ground.  But  this  is  not  9II ', 
there  is  no  plant  which  admits  oi  being  transplanted  with 
greater  success* 

On  May  11th,  1804^  I  planted  six  rows  of  the  Ame« 
rican  hundred  eyes.  On  the  7th  of  June  three  of  Che 
rows  were  taken  up  and  transplanted.  Tbe  transplanted 
rows  produced  375  lbs.  after  the  mte  of  lib,  9oz.  from 
each  toot.  Those  which  were  not  removed  pruduced 
S60lbs.  after  the  rate  of  lib.  ^8oz.  from  each  root. 
The  soil  in  ^ach  instance  was  the  ^ame.  That 
part  where  tbe  potatoes  were*  originally  (danted  was  ma« 
nured  at  the  time  of  planting ;  where  they  were  trans* 
planted,  a  top-dressing  only  was  given. 

On  the  4th  of  June  I  planted  three  rows  of  a  smallish 
round  white  potatoe,  and  at  tbe  same  time  some  of  the 
same  kind  were  piknted  in  a  nursery  bed.  The  latter 
were  ti-ansplanted  the  1st  day  of  July.  The  produce  not 
inferior  to  those  which  had  never  been  femov^. 
.  On  the.Sth  of  June  I  planted  three  rows  of  nbe  earltjr 
Scotch  kidney  (a  very  good  sort,  which  Sir  John  Sinclair 
procured  out  of  Scotland  for  the  Board  of  Agriculture,  at 
th^  time  he  was  President),  and  on  the  same  day.some  of 
the  same  kind  were  planted  in  a  nursery  bed.  Those  in 
the  nursery  bed  were  transplanted  on  the  l  ith  of  July. 

The 
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The  potatoifes  which  were  not  removed^  produced  a  ,fair 
crop;  the  transplanted  ones^  were  very  small.  They 
ripened,  howerer,  at  the  same  time:  when  the  others 
did.  I  attribute  their  faikire  not  so  much  to  their  having 
been  transplanted  at  a  late  season,  as  I  do  to  the  openu- 
tton  havipg  taken  place  in  uncommonly  dry  weather. 
And  yet,  though  they  were  transpla^ited  under«>  every 
disadvantage,  in  a  hot  dry  sand,  and  at  a  time  that  was 
both  preceded  and  Miowed  hy  great  droughty  not  two 
plants  out  of  the  whole  number  died.  The  potatoe,  in- 
deed, is  a  plant  more  tenacious  of  life,  if  possible,  than 
'couchigrass..  I'  have  no  doubt,  had  the  season  been  fa- 
,voiirable,  this  crop  would  have  equalled  that  which  had 
•not  been  transplanted.      .  ^  . 

Potatoes  may  also  be  propagated  from  cuttings  o(  the 
,liaiikn|  which  very  freely  take  root,  especially  if  the 
jeason  be  favourable. 

i     When  thus  prot>agated,    the  same  room  should  be 
.allowed  as  in  any  other  way  of  raising  them ;  for  though* 
rthey  are  not  quite  so  prolific  (at  least  I  do  riot  find  ^caxir. 
>  so)  as  trjuisplanted  plants,  yet  their  tops  are  equally  as 
luxuriant* 

My  experiments  on  transplanting  were  tried  on  a  piece 
of  ground  which  had  produced  a  crop  of  winter  tares. 
As  soon  as  the. potatoes  were  off,  it  was  sown  with  winter 
tares  as  before  ;  ^nd  as  soon  as  the  tares  are  mown  in  tha 
ensuing  summer,  it  is  my  intention  to  fill  it  with  trans- 
planted potatoe  plants  again. 

This  practice,  besides  suggesting  hints  to  the  farmer, 
may  furnish  valuable  information  to  the  small  cottager. 
It  will  teach  him,  that  after  his  little  garden  has  produced 
him  laL  prop  of  spring  and  early  summer  vegetables,  he 
may  obtain  from  it,  by  being  provided  with  a  nursery 
bed  of  potatoe  plants,  a  valuable  stock  of  food  for  his 
winter  consumption* 

LI  2  VII. 
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Vll.  Taking  up  and  Storing.    .       .     ' 

In  .taking  up  potatoes,  -the.  first  tfaing  tor  be  attended  to 
16  to  clear. tl)e  ground  of  tfaeliaulniy  and  then  to  gather 
fiuch  potatoes  as  appear  on  ^e  surface.  These,  though 
of  inferior  .quality  to  tlie  rest  for  culinary /purposes,-  are 
as  good  as  t^ie  best  for  sets. 

Potatoes. are  taken  up eithev  vitli  tlie  spade  or  fork,  or 
<elsfe  with  the  plougi^.     The  one  mode,  is  more^expediti- 
0US9  though  in  some  respe»is.inorecir!astefu].  :         ■  *  i^i 

When  taken  up  by  the -plough,,  supposing,  they,  are 

planted  in^single  roivs,  a  coda mon>  swing  plough  is  the 

J>est  inij[>ieinent,.  wliicb,  when  applied  to  this  purposff^ 

should  work  without  a  coulter.     When  the  potatoes  :are 

planted  in  double  rows,,  as  is  reeommehded  inthus  paper, 

the  proper  iostrun^entisttlie;  double  uBOuid^-bcard  ploogby 

drawn  by  two  horses,  the  horses  going  abreast  with  the 

.ridg6   betwsen    theory    which   the   double  ii)oiiId*board 

ploogsh.undenmines.     In  performing  this  work; it  should 

coaiiiienca  by  undermining  only  every  other  ridge.    The 

produce  of  these  being  cleared  away^  the  remaining  ridges 

are  then  to  be  proceeded  upon  in  the  same  ndamien 

The  pet^ons  employed  to  gather  the  crop  should  be 
supplied  witl^  two,  if  not  three  baskets,  for  the  purpose  of 
separating  those  of  prime  and  middling  quality  from  the 
.  refuse. 

Previoiisly  to  their  being  stored,  they  should  be  spread 
abroad  for  two  or  three  days,  that  they  may  be  pei*fectly 
dry  ;  lest  when  they  are  laid  by,  whether  in  a  pit  or  else- 
where, they  should  ferment  and  be  spoiled. 

Two  things  are  to  be  attended  to  in  storing  potatoes, 
namely,  that  they  are  kept  dry,  and  that  they  arc  out  of 
the  reach  of  frost.  The  most  conimon  way,  where  they 
are  raised  in  large  quantities,  i:>  to  put  them  into  what  aie 

called 


Digitized  by 


Google 


On  the  Cultivation  of  Poiatees'.  261 

called  pies.  These  are  trenches  from  fi¥e  to  six  feet  wide 
(the  narrower  the  better)  and  usually  about  one  deep. 
Their  lengtlv  of  coursp  naust  be  deterwjined  by  the  quan^ 
tity  to  be -stored.  These  trenches  are  to  be  'made  where 
no  wet  can  drain  into  them.  The  sides  being  lined  with 
straw,  the  potatoes  are  laid  in,  and  ridged  up  about  two 
feet  and  a  half  or  three  feet  high,  like  the  roof  of  ;a  house. 
The  Avjiole  is  then  ^lovered'Wich  dry  straw  dt  least  a  foot 
thick,  and  on  that  is  laid  the  earth  which  catne  out  of  the 
trench,  and  as  much  more  as  may  be  necessai^y -Completely 
to  exclucle 'the  frost.  ^  •    i       . 

ThcJ  eatth  is!  carefully  to  be  beaten  down,  l^d  laid  with 
such.a'^El^cJivity  as  that  the  rain  may  not  $oak  in.  * 

y  III,  On  tie  application  of  Potatoes  as  Food  for.  Aninwls. 

:  Much  has 'been,  s^aidaiid  written  on  the  best-and  ^^beapcst 
mode  by  ivhieh  })otitt9eg  may  be  prepari^d 'as  food  £ipr 
.animals.  ;Thbugh  fdiflfepfrom  most  Witiers;;<)» this  sub- 
ject in  supposing!  that' simple  boiling,  alhoirctidistances 
considered,  is  perhfaps  as  cheap,  a  way  as  a»j)B  by  which 
thejixaa  undergo  a  culinary  process ;  yet  as  torboil  them 
properly  requinesian  attention  which  is  not  to  be  expected 
from  common  farming  servants,  I  should  pref«ar.  eiUidr 
steaming,  roasting  upon  kiins^  or  baking;  By. any  of 
these  processes  the  watery  particles  are  dis^pated,  with- 
out the  cliance  or  possibility  of  being  reabsorbed,  as  will 
inevitably  be  the  case  iit  boiling,  unless  they  are  taken 
out  of  the.  water  before  the  dbuUition  subsides.  t 

It  were  presumption  to  say  that  where  potatoes  are 
cultivated  upon  a  ^great  scale,  and  where  fuel  is  exceed- 
ingly  cheap,  and  where  the  expense  of  buildings,  appa- 
ratus, &c.  is  not  an  object  (but  where  is  it  not  au  ob-» 
ject  ? )  potatoes  may  not  be  c'aoked  to  advantage.  I  am, 
however,  decideiiiy  of  opinion  that  it  will  neverahswer 
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the  purpose  of  farmers  in  general  to  adopt  the  )>ractice, 
I  mean  beyond  what  (;an  be  done  by  the  farmer's  wife  (if 
sh^  will  condescend  to  such  employment)  or  dairy  maid, 
in  the  common  routine  of  business,  without  interfering 
with  their  regular  work.;  and  this  could  only  extend  to  a 
few  hogR  in  the  stye. 

The  practice  which  I  recommend  ifl^to  give  them  raw, 
and  .in  moderation,  giving  at  the  same  time  dry  food, 
particularly  such  as  will  most  powerfully  counteract  their 
purgative  tendencytf 

They  are  found  to  agree  with  animals  of  all  kinds  best 
when  id  $  grpwing  state  ;  for  wh^n  they  begin  to  vege- 
tate, the  saccharine  matter  is. developed,  and  the  juices 
undergo  a  decomposition,  which  in  a  great  measure,  if 
not  altcygether,  disarms  them  of  their  deleterious  qtiality. 
Let  a  Ical^ulatioii'  be  ^nade  of  tbef  expense  of  fuel,  at- 
tendance^  J)Ui}dingS:(  apparatus,  i&Ki,  then  let  an  equal 
.4um  be  .etpomded.  in  ooirn  and'  ^il^cate  to  be  given  with 
.the  potatoes.;  and  at  the  same r  time  let  an  estimate  be 
•maxle  of  the  value  of  the  increased  quantity  and  qi^tftity 
.^  the  dung  is  consequenee  of  such  addition  of  coim  or 
'cake.  '  When  this  is.ddlne,  sec  on  which:  side  will  be  the 
balanced 

'/  ^  The  most  valuable  purpose  to  which  the  farmer  can 
-jEipply  his  potatoes,  when  he  has  no  longer  a  market  for* 
them,  is  to  giii«i  them  :to  bis  sheep  at  those  times  when 
1  they  are  pretsented  by  frost  or  snow  from  gettiiig  at  the 
turnips.     In  this  way  they  are  applied  with  great  advan- 
tage.    Late  in  the  season  also  they  are  an  admirable  re- 
source to  fly  to,  at  that  distressing  period  when  the'win- 
>ter  food  is  consumed,  and  before  the  spring- gran  has 
-  itiade  its  appearance. 

Potatoes  are  particularly  serviceable  for  ewes  and 
lambs.    To  these  I  give  theih  after  the  rate  of  two,  three, 
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and  sometimes  four  pounds  per  bead  per  day.  But  whe- 
ther they  are  given  to  ewes  and  lambs^  fatting,  or  other 
sheep^  neglect  not  to  supply  the  flock  with  plenty  of  dry 
food  at  the  same  time. 

It  is  said  that  in  Lancashire,,  and  some  other  parts;,  it 
has  of  late  years  been  customary  to  give  potatoes  bruised 
or  ground,  mixed  with  meal  of  some  kind,  or  pollard,  to 
cows  and  hogs.  There  can  be  no  objed;ion  to  this  me* 
thod,  except  the  trouble  of  executing  it.  But  where 
there  are  proper  conveniences  for  the  purpose,  I  should 
prefer  it  to  any  other  mode,  for  cows  especially,  as  there 
would  then  be  no  risk  of  their  being  choaked,  as  some- 
times happens  when  potatoes  are  given  to  them  whole. 

'  IX.  Diseases. 

The  only  disease  to  which  potatoe  plants  are  particu-^ 
larly  subject  is  what  is  called  the  curl.  Its  appearance 
and  effects  are  too  well  known  to  need  a  description. 
About  five  and  twenty  years  ago  this  disease  was  alarm- 
ingly extensive :  since  then  it  seems  gradually  to  have 
albated.  Various  have  been  the  opinions  concerning  it, 
but  none  which  carry  with  them  complete  convic- 
tion. The  opinion  which  I  lean  to  (and  I  only  lean  to 
it)  is,  that  the  disease  is  hereditary  ;  in  the  same  sense, 
I  mean,  as  certain  diseases  are  hereditary  in  certain  fami- 
lies, which  though  they  do  not  regularly  appear  in  every 
generation,  yet  are  always  liable  to  break  out  on  the 
slightest  agency  of  the  exciting  cause.  One  circumstance 
which  tends  to  favour  this  opinion  is,  that  some  sorts,  the 
ox-noble  for  instance,  were  never  infected  with  this  dis- 
ease. I  have  remarked  that  the  sets  producing  curled 
plants  seldom  dissolve,  coming  up  in  autumn  to  all  ap- 
pearance in  as  perfect  state  as  when  first  deposited  in  the 
ground.  / 

It  has  been  said,  and,  if  I  mistake  not,  I  once  proved 

it 
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it  by  experiment,  (but  as  it  is  many  years  since^  and  as  I 
took  no  memorandutn  of  the  fact  at  the  time,  I  cannot 
trust  to  the  accuracy  of  my  recollection,)  that  a  potatoe, 
which  cuts  hard  or  woody,  will  infallably  produce  curled 
plants,  and  such  as  yield  freely  to  the  knife,  may  be  ex* 
pccted  to  produce  healthy  ones. 

X.  General  Observations. 

It  is  a  received  maxim  that  the  same  crop  ought  not  io 
be  grown  on  the  same  land  for  a  succession  of  years,  un- 
der the  idea,  I  suppose,  that  to  bring  any  particular  vege- 
table Xo  maturity  requires  a  specific  kind  of  nutriment, 
of  which  in  a  short  time  the  soil  would  be  exhausted, 
were  it  to  produce  the  same  species  of  plant  annually. 
There  is  reason  to  believe  that  thii  idea  is  erroneous,  I 
mean  hot,  however,  to  say  that  a  rotation  of  crops  is 
not  in  general  beneficial,  and  in  most  gases  even  neces* 
sary. 

A  rotation  of  crops  enables  the  farmer  to  repair  the  ex- 
haustion of  one  crop,  which  is  reaped  and  carried  off  the 
ground,  by  the  interposition  of  another,  which  being  ma- 
nured for,  and  consumed  upon  the  land,  brings  back  as 
ipuch  as  the  preceding  one  had  taken  aw^iy.  Besides  a 
rotation  of  crops,  of  which  turnips  and  vegetables  of  that 
tribe  make  a  part,  gives  time  for  eradicating  couch-grass 
and  other  weeds,  which  will  unavoidably  accumulate 
amongst  every  kind  of  grain,  which  admits  not  of  gar- 
den culture.  Were  it  practible  to  cultivate  even  wheat, 
so  as  that  the  crop  could  be  produced  every  year  perfectly 
free  from  weeds,  the  same  grain  might  be  repeated  oJ  .i/i«' 
finitum  by  the  assistance  of  sufficient  manure  to  make 
good  the  annual  exhaustion  of  the  soil. 

This  reasoning  is  confirmed  by  the  practice  of  the  po- 
tatoe  farmers  in  Yorkshire.  In  Marshland,  a  district  in 
that  country,  which  supplies  the  London  market  with  the 
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greatest  part  of  its  potatoes,  it  is  customary  to  plant  po- 
tatoes in  the  same  field  for  twenty  years  in  succession^ 
manuring  for  them  every  other  year.  No  complaints  are 
made,  that  the  crops  are  less  productive  now  than  they 
were  formerly,  or  that  the  potatoes  degenerate. 

It  may  not  be  improper,  however,  to  remark,  that  it  is 
more  than  probable  that  every  agricultural  plant  would 
not  admit  of  being  cultivated  in  the  same  field  for  a  series 
of  years  like  potatoes.  ^  Such  plants,  for  instance,  as  are 
liable  to  be  infested  by  particular  insects,  ought  not^to  be 
repeated  too  often  in  the  same  field ;  as  the  insects  it  is 
reasonable  to  conclude,  would  multiply  in  a  soil  which 
regularly  supplied  them  with  food ;  for  it  is  a  natural 
supposition  that  where  the  insect  finds  its  food,  there  it 
will  deposit  its  eggs,  or  remain  buried  in  the  ground  in  its 
larva  state  till  the  returning  season. 

Upon  t6is  principle,  perhaps,  we  may  account  for  the 
circumstance  respecting  red  clover,  taken  notice  of  in 
maay  parts  of  Suffolk  aqd  iN[orfolk,  namely,  that  the  land, 
as  the  farmers  there  express  themselves,  is  gW)wh  tired  of 
it.  It  is  not  improbable,  that  some  insect,  too  minute  for 
general  observation,  and  which  for  a  number  of  years  has 
been  increasing  in  the  soil,  may  prey  upon  the  young 
fibres  of  the  root,  or  some  other  delicate  part,  so  as  either 
to  destroy  th^  plants,  or  to  render  them  weak  and  sickly. 
Should  this  reasoning  be  conclusive  when  applied  to  red 
clover,  which  is^never  repeated  oftener  than  once  in 
every  four  years,  it  must  appear  still  more  conclusive 
when  applied  to .  insect-feeding  plants  repeated  on  the 
same  soil  every  year. 

It  is  generally  supposed  that  the  colour  of  the  potatoe 

blossom  depends  upon  the  colour  of  the  potatoe  ;  that  a 

white  blossom,  in  short,  is  a  certain  indication  that  the 

potatoe  \o  be  produced  wi^ll  be  white,  and  that  tbe^urple 

'  Vol..  X.--^S^coND  Series.  M  m  blossom 
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))lQssoqn  as  in£fU))bly  shews  that  it  vf\]l  be  red*  Tbit, 
boweveri  is  a  pustaken  supposition ;  the  white  blossoin 
invariably  indicating  that  the  potatoe  whicb  produces  i| 
4s  of  the  kidney  ]cind  ;  the  blossoips  of  the  red  bping  only 
of  a  darkpr  hue.  There  is,  I  believe,  no  instance  of  ^ 
Irue  kidney-«hape4  potatpe  bieing  r^d. 

Having  in  ^  preceding  p^t  of  this  paper  spoken  of  thf 
potaiqp  as  a  plant  remftrkably  tenacious  of  life,  it  may 
xiot  be  improper  tQ  m^tii^n  that  it  possesses  a}sp  a  princiT 
p\p  of  vitality^  or  self-pfopagatipn,  wbiph  few  pe^'.sons, 
|t  is  bielieved,  sospfsc^. 

In  lookiiig  ovtf  some  potatpfs  whiph  w^e  going  to  be 
planted,  I  obseped  on  several  of  them  small  hM^  breakT 
log  out  where  ther^  was  np  ^ppe^ance  of  an  eye :  these 
f  cut-pi)t  and  planted,  all  of  which  grew  and  produced 
potatoes.  Willing  to  trace  this  pfinc^ple  pf  vitakty  an4 
lelf-propag^tion  to  its  source,  I  took^  pertaip  number  of 
potatoes,  which,  a^^t^r  paring  off  tb^  rind,  I  cut  into 
ptibes  of  a}}Out  an  inch  square.  Tbeso  ci^faies  )>eing  kepi 
fh  a  dry  p||ce  fqr  ^  day  or  two,  th^t  they  nnigbt  hea) 
over,  were  plantiptd  in  the  same  qsanure  as  pomn^qn  put? 
tings.  Of  tb^,  two-thirds  at  lei^st  produced  hf»Hby 
vigprous  plf^nts,  and  pame  to  maturity. 

Ilpw  is  this  phtenomenpn  tp  be  appouo^ed  for  ?  Pq 
the  pml^ryo  plants  exiend  tbepsplves  in  a)l  direction!^ 
from  the  eyes  through  the  whole  pafpnpbymatous  sul^- 
^oce  of  the  potatcte,  cqarfrtiitg  it,  as  i%  were,  into  § 
l^egetablp  polypqs?  Tbpre  is  nothiqg  obvious  to  the 
f  jp,  at  least,  which  leads  to  any  such  hyppthpsis. 

JHfid  this  plant  f^nd  its  propertips  bepn  k^owp  to  tbf 
llgyptians^  they  would,  probably,  have  ponsepratp4  i^  to. 
their  priopipal  4ivini(yi  oot  pnly  on  acpo^nt  of  its  imr 
portant  applicatioq  to  the  sustenanpe  c^  bumpn  life,  but 
f$  %  symbplic^d  yist^npe  of  the  n\ystenoH8.  cdiscurity  of 
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bllture  in  tbe  generative  procdsd,  to  which  th(sir  tnythoi»^ 
togy  is  per}>etaany  alhtsive,  and  as  an  emblem  of  k^ 
tnndityi* 

Potatoes,  fot  ddm^tic  ptirpbses,  arti  best  taken  fteslk 
but  of  th^  grdiind  a»  they  are  wanted.  Thdse  pel^ons^ 
ihereibre,  who  are  particulariy  curiotis  iii  faa^ng  this 
jregetable  in  its  highest  state  (>f  p^ffetftion,  should  harti 
them  taken  up  Only  as  tfaely  ate  called  fchr;  h  seems  need- 
less to' observe  that  befote  winter  iets  in^  tiiey  should 
be  carefully  eovetred  over  with  straw,  Or  any  cthct  pi*o* 
tecting  substance,  to  secure  theili  from  the  frosta 

It  may  not  be  amiss  to  mention^  that  potatdfes  foi*  the 
table  are  niuch  improved  by  b«(ing  boiled  in  milk,  espe- 
.tially  if  they  are  of  the  watefy  kind.  Th^  reason  seema 
to  be,  that  milk  requiring  a  greateif  degite  df  beat  to 
bring  it  to  the  boiling  point  than  the  watet'y  part  of  the 
potatoe,  the  watery  part  of  the  potatbe  is  e3ialted  into 
#apour  and  esqpelled  before  the  ittilk  bcxQf ;  and  even 
should  the  potatoe  remain  in  the  tcissel^  wbieh  tt  ^ght 
not  to  do  after  the  ebullition  ceasjBs,.  it  would  abfotb,  and 
ba  saturated  by  the  milk  only,  receiving  back  none  of  its 
own  juices,  as  it  would  have  done  in  part^  had  it  bean 
boiled  merely  in  water. 

It  may^  perhaps,-  be  unnecessary  to  observe,  that  to 
give  a  minute  detail  of  all  the  various  modes  of  cultivate 
ing  potatoes,  which  have  been  adopted  in  different  parts 
l>f  th^  kingdom^  makes  no  part  of  the  business  of  this 
<cssay.  Had  suchj  indeed,  been  my  object,  I  might  have 
comtriled  ahd  put  together  nearly  as  many  volumes  as  I 
'have  now  written  pages,  and  (the  manual  labour  except' 
ed)  with  as  little  trouble.  But  such  an  occupation  #ould 
have  been  a  needless  waste  of  time,  a  mere  rcqpetition  of 
tvhat  has  been  repeatedly  communicated  to  the  publick 
already.    I  thought  it  sufficient,  therefore,  to  describe 

M  m  -U  those 
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those  modes  ao^  operations  which  have  had  the  prefer^ 
ence  in  my  own  practice  :  some  of  which,  so  far  at  kast 
as  I  have  seeii  or  heard,  are  peculiar  to  myself.  It  has 
not,  however,  been  from  any  affectation  of  singularity 
that  I  have  in  any  instance  deviated  from  established 
customs  or  opinions.  In  agriculture,  as  in  all  other  arts, 
those  practices  only  ac:^  worth  adopting  which  have  utility 
for  their  basis.  Of  tba^^  which  has  no  other  title  to  no- 
tice than  its  novelty^  it  is  a  slender  commendation  to  say 
that  it  is  new* 


Descripiion  qfan  improved  Book-^ase  Bolt. 

By  Mr.  Peter  Herbert,  of  Bow-Street,  Covent^Garden, 

With  Engravings. 

From  the  Tr'ansactions  of  the  Society  for  the  Encou- 
ragement of  Arts,.  Manufactures,  and  Commerce. 

Ten  Guineas  were  voted  hy  the  SocUiyfor  this  InverUion, 

X  HAVE  taken  the  liberty  of  laying  before  the  Society 
a  model  of  my  invention,  whieh  1  hope  is  sufficient  to 
explain  my  intention.  I  intended  it  for  a  library  book- 
case-bolt, to  facilitate  the  caning  of  both  doors  at  once, 
and  to  secure  the  same,  without  the  trouble  of  bolting 
two  bolts  in  the  common  way^  It  will  do  for  wardrobes^ 
.French  casements,  or  folding  sash-doors.  It  will  als« 
make  a  good  sash  fastening,  if  let  into  the  bottom  sash, 
with  a  small  brass  knob  to  slide  as  common ;  it  would 
bolt  in  the  frame  by  the  side  of  the  sash  cord,  both  side» 
at  oncx^.  I  can  also  malj^e  it  to  answer  sundry  other  useful 
purposes  if  required. 

Hj^fersncb 
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Description  of  a  Stop  or  Check  id  Ckrru^e-Wheels.  SKS^ 

Reference  to  the  EjrcRAvmoi. 

KL,  Fig.  1,  (Plate  XI vi)  represent  the  two  stiles  of' 
the  doors  of  a  folding  book-case.  M  the  key-hole  of  a 
lock  with  two  bolts,  which  are  more  clearly  shewn  at 
Fig.  2,  where  the  back  of  the  lock  N  shews  the  two  bolts 
of  the  lock  pressing  back  a  sliding-piece  O  ;  on  the  front 
part  of  this  sliding-piece  in  Fig,  1,  two  small  frictioQ 
rollers  are  placed  at  P,  in  the  act  of  pressing  against  two 
levers,  crossing  on  one  common  fulcrum  R,  to  each  end 
of  which  shorter  levers  S  S  above  and  below  are  connect- 
ed by  joints.  These  short  levers  act  upon  two  long  bolts^ 
whose  extremities  are  shewn  at  T  T,  having  each  ahefi- 
eal  spring  at  V  V.  In  the  state  as  engraved,  the  doors 
are  locked  and  bolted. 

On  drawing  back  the  bolts  of  the  lock  by  means  of  the 
key,  the  helical  springs  V  V  press  against  the  plates  U  U, 
through  which  the  long  bolts  pass ;  they  foi'ce  back  the 
}png  bolts  and  sliding-piece  O,  and  allow  both  the  doors 
to  open.  ♦ 

Description  of  a  Stop  or  Check  to  Carriage^Wheels  en  SaUr 
Roads.    By  Mr.  Charles  Le  Caan,  of  lAaneUy^  in 

Carmarthenshire.  • 

With  Engravings. 

From  the  Transactions  of  the  SocrEXY  for  the  Encou- 
ragement of  AnTs,  Manufactures,  and  Commerce. 

Ten  Guineas  were  awarded  to  Mr.  Le  Caan^^t  tkis 

Invention. 

J.  HE  model  of  a  rail-road  waggon  and  check  orstop, 
which  I  have  the  honour  of  presenting  to  you,  I  trust,  on 
examination  will  be  found  to  possess  the  means  of  pre^ 
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ft^  i)is€f^aion  ^  a  stop  iii/' Check 

Mnting  thoie  various  aecidedts  whicb  bave  froliitimt^W 
tune  proved  fatal  to  the  horses  employed  in- such  serviee^ 
pjoticularly  where  the  declivity  is  from  twelve  to  sixteen 
inches  to  the  chain^  and  the  trade  on  such  rogd  prl^t 
paUy  descending^ 

The  use  of  a  horse  employed  on  a  raiUtdad  is  as  fst* 
gently  to  check  the  velocity  of  a  waggon  or  waggtcs 
loaded,  (generally  io  the  weight  of  two  tons  and  a  half 
each,)  so  as  that  they  may  not  exceed  a  certain  degree  of 
taction,  as  well  as  to  draw  them  on  such  parts  of  Ae 
road  as  approach  near  upon^  or  quite  to  a  levd^  Whea 
the  horse  finds  himself  pressed  upon  beyond  bis  powtr  of 
fesistance,  to  relieve  himself,  he  is  compaUed  to  qfuickeo 
his  pace,  by  which  means  the  velocity  of  the  iNtggon  exi> 
coeds  «iy  government  during  the  continuaqce  $f  the  de* 
aUvity,  which  gave  it  such  action :  under  such  drcum^ 
stances,  the  least  tri|ftof  the  horse  terminates  in  afall^ 
by  which,  fVom  the  formation  cS  a  rail  or  tram  jcoad,  the 
animal  becomes  injured,  notwithstanding  every  manual 
exertion*  For  the  preservation  of  that  valuaUe  aaimali 
and  as  a  preventive  to  aU  such  accidents  in  fature,  I 
turned  my  thotoi^ts  to  the  invention  of  the  sioipk  cheek 
m  stop  Qoir  before  ycm,  'and  whicfa  may  fae  appropriated 
to  carriages  in  general  use. 

As  the  utility  of  raiWoads  daily  increases  in  the  opi^ 
iiion  of  the  public,- 1  trust  €very  invention  that  may  per- 
fect such  a  system^  will  add  in  some  degree  to  its  valoe^ 
and' aid  in  its  advancement  to  perfection,  an  object  s(r 
de^l^fl|ble  as  thecooveyapee  of  oveiry  species  of  merohv^ 
disc,  and  so  requisite  in  «  commercial  cbuntry^ 

RBnuBMcii  to  the  Emokavincm..    "^ 
A,  Fig.  S,  (Plate  XIV.)  a  rail-road  waggon;    B,  the 
lAraGbi  In  the  direction  as  when  drawn  1^  a  horse.    C  C 
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jthe  checks  or  stops^  made  of  oa^,  and  9bod  with  i^Cfo^ 
plate-iron ;  these?  phecl^  should  alwi^ys  be  ipade  skmm- 
what  thicker  than  the  wheals.  D  a  bolt  and  nut  nn 
which  the  stop  C  l^angs  t  it  is  here  fiyed  to  the  side  of  the 
part,  but  it  will  be  better  for  this  bolt  and  nut  to  pa3S 
through  the  iron  bar  E,  to  which  the  shafts  are  connect- 
ed, and  the  stop  tp  hang  frem  thencte.  F  chains  whidk 
Jkeep  the  phepks-susptoded  whil^  thfj  horse  is  drawing^ 
but  at  such  a  distance  from  the  wheels  ^  to  pertpit  tl|e 
phecks  to  assume  the  position  G,  in  Fig,  4,  when  the 
shafts  are  inclined  as  at  H,  in  consequence  of  the  borsr^ 
falling  frpiq  pressure  or  appident}  in  which  case  th^ 
^vaggon  instantly  stops,  and  prevents  the  horse  from  re^ 
ceiving  any  material  injury,  which  the  mompntum' of  tw^ 
pr  more  waggons,  iarising  from  their  velocity  on  roads 
upon  an  inplined  plane,  as  I,  Fig,  I,  has  unfortunately 
frequently  ocpasioned. 

It  is  nepess^y  to  observe,  tb?^t,  to  prevent  the  great  tron^ 
ble  whiph  would  arise  from  turning  the  waggon  round  on 
a  rail  road,  it  would  be  batter  to  have  a  check  to  each  of 
Ihe  four  wheels ;  in  whk|  case,  after  the  waggon  has 
discharged  its  load  at  tS?  place  of  its  destination,  the 
phains  F  may  be  loosened  from  the  shafts,  and  fastened 
upon  hooks,  one  of  which  is  shewn  at  K,  sp  as  to  Jieep 
^he  checks  suspended  above  the  road ;  the  iron  bar  L, 
which  attaches  the  shafts  B  to  the  body  of  the  waggon,  is 
then  to  be  removed,  an4  with  the  shafts  to  be  placed  in  m 
simikr  manner  at  M  on  the  other  end  of  the  waggon, 
which  now  becomes  the  fore  part,  the  horse  drawing  li 
back  to  be  agaitr  loaded.  Whenever  the  waggon  is  a»^ 
pending,  the  checks  behind  thp  waggon  may  occasionally 
be  let  down,  M  used  as  r6s^  to  r^ieve  th^  horse  whoa 
necessary* 
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tidhod  tf  curing  damp  Wallsy  by  the  Applkaiion  cfa  C(m* 
position,  invented  by  Mr.  Charles  Wilson,  of  Wcr^ 
eesttr 'Street  J  near  Union  Hall,  Borough. 

Froni  the  Transactions  of  the  Society  for  the  Encour 
fag^onent  of  Arts,  Manufactures,  and  Commerce. 

A  Premium  of  Ten  Guineas  was  voted  to  Mr*  Wij^ov /or 
this  Communication* 

X  BEG  leave  to  lay  before  the  Spcie^ty  qf  Arts,  &c.  a 
cement,  which,  I  trust,  will  be  found  of  gr^at  utility  in 
curing  damp  walls,  in  flooring  damp  kitchens,  and  for 
yarioui  other  purposes,  whp<:e  the  prevention  of  wet  is 
|ieoe8$ary. 

'This  cQpent  when  put  in  water  will  suffer  neither  ai9 

increase  nor  di|ninution  in  its  weight;   ^nd  it  has  tb^ 

peculiar  advantage  of  joining  Portland  ston^,  or  marble, 

.  ^  as  to  make  them  as  dur^ible  as  they  were  prior  to  the 

liraptur^. 

Receipt  fir  making  the  dement^ 

Boil  two  quarts  of  tar  with  two  ounces  of  kitchen 
grease,  for  a  quarter  of  an  hour,  in  an  iron  pot.  Add 
some  of  this  tar  to  a  mixture  of  slaked  lime,  and  pow-? 
dered  glass,  which  have  passed  through  a  flour  sieve, 
^nd  been  dried  completely  over  thb  fire  in  |tn  iron  pot  ^ 
in  the  proportion  of  two  parts  of  lime  and  one  of  glass, 
till  the  mixture  becomes  of  the  consistence  of  thin  plaster. 

The  cement  must  he  used  immediately  after  being 
foiled,  and  therefore  it  is  proper  not  to  mix  more  of  it. at 
a  time  than  will  coat  one  square  foot  of  wall,  since  it 
qnickly  becomes  too  hard  for  use,  and  continues  to  in- 
creaste  its  hardness  for  three  weeks,  Great  care  must 
also  be  taken  to  prevent  any  moisture  from  mixing  with 
the  cemen^^ 
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Method  (f  preparing  Carwass  in  the  old  Venetian  Style.  273 

For  a  wall  which  is  merely  damp  it  will  be  sufficient  to 
lay  on  one  coating  of  the  cement,  about  6ne.eighth  of  an 
inch  thick  ;  but  ^ould  the  wall  be  more  than  damp,  or 
wet,  it  will  be  necessary  to  coat  it  a  second  time. 

Plaster,  made  of  Hme,  hair,  and  plaster  of  Paris,  may 
be  afterwards  laid  on  the  cement. 


'  Mrs.  Aon  Kemmish,  King-street,  Borough ;  Mr.  Boone, 
Gregory  Place ,;  and  Mr,  Thomas  Cannadine,  Hook's 
Gardens,  Tooley-street,  have  certified  that  Mr.  Wilson's 
cement  has  been  used  with  effect,  on  damp  walls  belong- 
ing to  them. 


Method  of  preparing  either  Canvass^  Copper^  or  Pannel,  in 
the  old  Venetian  Style  j  and  of  purifying  Oil  for  Artists  ; 
also  various  improved  Colours  and  Crayons,  By  Mr. 
Sebastian  Grandi,  of  Braivnlaw^treet ^  Long  Acre, 

From  the  Transactions  of  the  Society  for  the  Encou- 

JIAGEMENT  of  ArTS,   MANUFACTURES,   and  COMMERCE. 

The  Silver  Medal  and  Twenty  Guineas  were  awarded  by 
the  Society  fon^  this  Catnmunication, 

X  HAVE  the  honour  of  being  employed  by  the  most 
eminent  professors  of  the  fine  arts,  in  Italy  and  England, 
and  have  assisted,  and  improved  the  processes  of  preparing 
canvasses  and  pannels.  By  a  number  of  experiments  I 
have,  after  much  labour  and  expense,'  discovered,  as  far 
as  experience  can  prove,  the  manner  of  preparing  either 
canvass,  copper,  or  pannel,  in  the  old  Venetian  style ;  an 
art  which  has  been  long  lost,  and  to  which  it  is  well 
known  that  Titian,  P.  Veronese,  Bassani,  and  other 
Vol.  X. — Second  Series.  N  n  Venetian 
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274      Method  of  preparing  either  Commit  Copper, 

Venetian  masters,  owed  the  peculiar  harmony,  bright* 
ness,  and  durability,  of  their  beautiful  productions. 

I  have  also  a  method  of  purifying  oil  for  paipters'  us^» 
agreeably  to  the  practice  of  the  antient  mastefs ;  aqd  I 
have  prepared  many  mineral  colours,  which  will  never 
change,  and  may  be  used  either  in  oil  or  water. 

I  have  heen  enabled  to  produce  crayons,  of  a  quality 
greatly  superior  to  any  in  u$e,  and  which  are  fixed,  so  as 
to  prevent  their  rubbing  off  the  paper  when  used,  and 
which  may  also  be  applied  in  water  or  oiL 

The  utility  of  the  above  preparations  can  be  fully 
proved,  by  the  united  testimony  of  the  members  of  the 
Boyal  Academy,  by  noblemen,  and  by  artists  in  general. 

The  materials  of  which  they  are  composed  are  ex- 
tremely cheap,  very  easy  to  be  procured,  and  none  of 
the  processes  for  preparation  at  all  difficult* 

Method  of  preparing  Pannelsfor  Painters, 

Take  the  bones  of  sheep^s  trotters,  break  them  grossly* 
and  boil  them  in  water  until  cleared  from  their  grease, 
then  put  them  into  a  crucible,  calcine  them,  and  after-^ 
wards  grind  them  to  powder.  Take  some  wheaten  flour, 
put.it  into  a  pan  over  a  slow  fire  until  it  is  dry,  then  make 
it  into  a  thin  paste,  add  an  equal  quantity  of  the  pow<» 
dered  bone-ash,  and  grind  the  whole  mass  well  together : 
this  mij^ture  forms  the  ground  for  the  pannel. 

The  pannel  having  been  previously  pumiced,  some  of 
the  mixture  above  mentioned  is  rubbed  well  thereon  with 
a  pumice  stone,  to  incorporate  it  with  the  pannel.  An- 
other coat  of  the  composition  is  then  applied  with  a  brush 
upon  the  pannel,  and  suffered  to  dry,  and  the  surface 
^f^erward;^  rubbed  over  with  sand-paper. 

A  thin  cpat  of  the  composition  is  then  applied  with  a 
brush,  and  if  ^  coloured  ground  is  wanted,  one  or  two 

coats 
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coats  of  the  colour  is  added,  so  as  to  complete  the  absor- 
l)eDt  ground. 

When  it  is  necessary  to  paint  upon  a  pannel  thus  pre- 
pared, it  must  be  rubbed  over  with  a  coat  of  raw  linseed 
or  poppy-oil,  as  drying  oil  would  <kstroy  the  absorbent 
quai^y  of  the  ground ;  and  the  painter^s  colours  should 
be  mixed  up  with  the  purified  oil  hereafter  mentioned. 

Canva«>  grounds  are  prepared  by  giving  them  a  thin 
coat  of  the  composition,  afterwai*ds  drying  and  pumicing 
them,  then  giving  them  a  second  coat,  and  lastly  a  coat 
of  colouring  matter  along  with  the  composition. 

The  grounds  thus  prepared  do  not  crack  ;  they  may  be 
painted  upon  a  very  short  time  after  being  laid,  and  from 
their  absorbent  quality,  allow  the  business  to  be  proceeded 
upon  with  greater  facility  and  better  effect  than  with  those 
prepared  in  the  usual  mode. 

Method  qf  purifying  Oil  for  Painting. 

Make  some  of  the  bone  ashes  into  a  paste  with  a  little 
water,  so  as  to  form  a  mass  or  ball ;  put  this  ball  into 
the  fire,  and  make  it  red  hot;  then  immerse  it  for  an 
hour  in  a  quantity  of  raw  linseed  oil,  sufficient  to  cover 
it :  when  cold,  pour  the  oil  into  bottles,  add  to  it  a  little 
bone-ash,  let  it  stand  to  settle,  and  in  a  day  it  will  be 
clear  and  fit  for  use. 

White  Colour 

Is  made  by  calcining  the  bone  of  sheep^s  trotters  in  a 
clear  open  fire,  till  they  become  a  perfect  white,  which 
wiU  never  change.' 

Brmvn  Colour 

Is  made  from  bones  in  a  similar  manner,  only  calcining 
them  in  a  crucible  instead  of  an  opeti  fire'. 

Nn  2  TeUm 
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276  Method  of  preparing  Canvass  in  the  old  Venetian  Style. 

Ytllcw  Colour y  or  Masticot. 

Take  a  piece  of  soft  brick,  of  a  yeUowish  colour,  and 
burn  it  in  the  fire ;  then  take  for  every  pound  of  brick,  a 
quarter  of  a  pound  of  flake-white,  grind  them  together 
and  calcine  them  ;  afterwards  wash. the  mixture,  to  sepa- 
rate the  sand,  and  let  the  finer  part  gradually  dry  for 
use. 

Red  Cfloury  equal  to  Indimi  Red. 

Take  some  of  the  pyrites  usually  found  in  coal-pits, 
calcine  them,  and  they  will  produce  a  beautiful  red. 

Grey  Colour 

Is  made  by  calcining  together  blue  slate  and  bone-ashes 
powdered,  grinding  them  together,  afterwards  washing 
them,  and  drying  the  mixture  gradually. 

Blue  Black 

Is  made  by  burning  vine-stalks  in  a  close  crucible  in  a 
slow  fire,  tiJI  a  perfect  charcoal  is  made  of  them,  which 
must  be  well  ground  for  use. 

^  '  Crayons 

Are  made  of  bone-ash  powder  mixed  with  spermaceti, 
adding  thereto  the  colouring  matters.  The  proper  pro- 
portion is,  three  ounces  of  spermaceti  to  one  pound  of  the 
powder.  The  spermaceti  to  be  first  dissolved  in  a  pint  of 
boiling  water,  then  the  white  bone-ash  added,  and  the 
whole  to  be  well  ground  together,  with  as  much  of  the 
colouring-matter  as  may  be  necessary  for  the  shade  of 
colour  wanted.  They  are  then  io  be  rolled  up  in  the 
proper  form,  and  gradually  dried  upon  a  board. 

White  Chalk, 

If  required  to  work  soft,  is  made  by  adding  a  quarter 
of  a  pound  of  whitening  to  one  pound  of  the  bone-ash 

powd«r^ 
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powder;  otherwise  the  bone-ash  powder  will  answer 
alone.  The  coloured  chalks  are  made  by  grindkg  the 
colouring-joiatter  with  boue-ashes. 


Certificates  from  Sir  William  Beechy,  Mr.  Benjamin 
West,  Mr.  John  Opie,  Mr.  Martin  Archer  Shee,  Mr. 
James  Northcote,  Mr.  Thomas  Lawrence,  Mr.  Jos.  Par- 
tington, Mr.  Richard  Cos  way,  Mr.  P.  J.  De  Louther* 
bourg,  Mr.  Richard  M.  Paye,  and  Mr.  Isaac  Pocock, 
confirm  the  good  qualities  of  the  Pannels  prepared  by 
Mr.  Grandi,  and  generally  recommend  Mr.  Grandi's 
colours  as  useful  and  permanent. 

Account  of  Mr.  Curwen's  Method  of  Feeding  Cows, 
during  the  Winter  Season ^  with  a  View  to  provide  poor 
Persons  and  Children  with  Milk  at  that  Time, 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

Hi  VERY  attempt  to  ameliorate  the  condition  of  die 
labouring  classes  of  the  community  is  an  object  not  un- 
M'orthy  of  public  attention  ;  and  has  on  all  occasions 
been  zealously  patronised  by  the  Society  of  Arts.  Under 
this  impression  I  hope  for  the  indulgence  of  the  Society 
in  calling  their  attention  to  an  experiment,  ^hich  I  flatter 
myself  will  in  its  consequence  prove  not  only  highly  be- 
neficial to  the  lower  orders  of  society,  but  tend  likewise 
to  the  advancement  of  agriculture. 

There  is  not  any  thing,  T  humbly  conceive,  which 
-would  conduce  more  essentially  to  the  comfort  and  health 
of  the  labouring  community  and  their  families,  than 
ieing  able  to  procure,  especially  in  winter,    a  constant 

and 
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and  plentiful  supply  of  good  and  nutritiott^  milk.  tJiidar 
this  conviction,  ranch  pains  have  b€en  taken  to  itiduG^ 
the  landed  proprietors  to  assrgn  ground  to  t?heir  cotta*. 
gers,  to  enable  them  to  k^dep  a  milch  cow.  The  plan  is 
humane^  and  highly  meritorious ;  but  unfprtunHteljr  its 
beneficial  influence  can  reach  but  a  few.  Could  farmers 
in  general  be  induced  from  humanity,  or  bound  by  their 
landlords  to  furnish  milk  to  those,  at  least,  whom  they 
employ,  it  would  be  more  generally  serviceable.  Even 
^those  who  have  the  comfort  of  a  milch  cow  would  fiod 
this  a  better  and  cheaper  supply,  as  they  can  seldom 
furnish  themselves  with  milk  through  the  winter.  The 
farmer  can  keep  his  milch  cows  cheaper  and  better; 
for,  besides  having  green  food,  his  refuse  corn  and 
chaff  of  little  value,  are  higlily  seirticeaWe  in  feeding 
milch  cows. 

My  object  is  to  cotnbat  the  prevailing  opinion,  that 
dairies  in  summer  are  more  profitable  than  in  winter.  I 
confidently  hope  to  estatlij^h  a  contrary  fact.  The  expe- 
riment I  Bxn  about  to  submit  to  the  Society,  is  to  prove, 
that  by  adopting  a  different  method  of  feeding  milch 
cows  in  winter,  to  what  is  iii  general  practice,  a  very 
ample  profit  is  to"  be  made,  equal  if  not  superior  to  that 
made  in  any  other  season. 

'  I  believe  the  principle  will  hold  good  ec^ually  in  all  situ- 
atioiis:  my  experience  is  confined  to  the  neighbourhood 
of  a  Ikrge  and  populous  town. 

The  price  of  milk  is  one-fifth  higher  in  winter  than  in 
iSummef.  By  wine'  measure  the  price  is  2d.  per  quart  new 
milk,  \d.  skimmed. 

My  local  situation  afforded  me  ample  means  of  knowing 
how  greatly  the  lower  orders  suffered  from  being  unable 
to  i^roture  a  supply  of  milk  ;  and  I  am  fully  persuaded 
of'  the  correctness  of  the  statement,  that  the  labouring 

poor 
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po.o;r  lose  a  nwinber  of  their  chilclfen  from  the  want  of  ^ 
food  so  pre-^emipently  adapted  to  ik^^^  support. 

Simulated  by  the  desire  of  maJ^ing  my  farming  pur- 
suits contribute  to  tlie  comfort  of  the  publiC;,.aBd  pf  tho^e 
l)j  whose  means  my  farm  ha9  beem  majde  productive,  I 
det^ermined  to  try  tb^  experiment  of  feeding  milch  cows 
afteir  a  method  very  different  to  what  wa^  in  general,  pr^c-. 
tice.  I  hoped  to  b^  enabled  thereby  to  furnish  a  j^entiful 
supply  of  gpodand  palatable  ipUk^  witl;i  a  prospect  oji  its 
affording  a  fair  return  of  i>TA)^t^  spas  to  inducj?  oth^;r§  to 
follow  my  pxample^  ^ 

The  supply  of  milk,  during  the  greatest  part  pf  the 
year,  in  all  the  places  in  whicjx  I  have  any  local  ,k^Qw« 
ledge,  is  scanty  and  precarii9i^^,  an4  r^fli^r  a  m^|:ter  (^ 
favour  t)ian  of  opei;!  trafi^c.    ,  . 

Consonant  wi^h  t^e  view^  I  enterti^ined  of  feiedingj 
milch  cows,  I  ma,de  j  a  provision  of  cabbages,  qopjipon 
^d  Swedish  turnips,  Kholrahi,  and  cole  seed. .  I  ,B:|ac}e 
use  also  of  cli*ifF,  boiled,  and  myced,  with  refuse  graia 
and  oil  cal^e.  ^1  i^sed  straw  implead  of  h^y.  for  jtl^eir  fo4de/f 
at  night. 

The  greatest  difficulty,  which  I  have  had  to  contend 
with,  has  been  to  preverii  any  decayed  leaves  beiftg  givfen. 
The  ball  only  of  the  turnip  was  used.  When  these  pre- 
cautions were  attended  to,  the  milk  and  butter  hav«  beetf 
excellent. 

Having  had.  no  previous  knowledge  of  the  inanage-* 
ment  of  a  dairy,  my  first  ^xpe);imeQt  was  not  conduoted* 
with  that  fvogalily  requisite  to  prodnace  much  proiSt* 

I  sold  the  first  season,-  between*  October  1804  and.  the 
10th  of  May  1805,  upwards  of  2P,000  quarts  of  n&k  inilk^ 
Thougb  my  return  was  not  great,  I  felt  a  thorough  cor* 
yictiou  that  it  proceeded  from  errors  in  the  conduct  of  the 
undertakings  and  that,   under  more  judicious  manage* 

ment. 
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went,  it  would  not  fail  of  making  an  ample  return,  which 
the  subsequent  experiment  will  prove.  In  the  mean  time* 
I  had  the  satisfaction  of  knowing,  that  it  had  contributed 
essentially  to  the  comfort  of  numbers. ' 

In  Oct.  1805,  my  dairy  recommenced  with  a  stock  of 
30  milch  cows ;  a  large  proportion  of  these  were  Beifers ; 
and  in  general  the  stock  was  not  well  selected  for  giving 
milk  ;  for  they  were  purchased  with  a  view  of  their  being 
agam  sold  as  soon  as  the  green  crop  should  be  exhausted 
If  th6  plan  be  foutid  tb  answc^r  under  such  unfavourable 
circumstances,  what  may  not  more  experienced  farmers 
expedt?  '/'■'/''■ 

"  'By  the  end  of  this  pre^ertt  month  I  shall  have  sold  up- 
irards  of  40,000  quarts  of  milk.       ': 

The  quantity  of  food,  and  its  tfost^  are  as'fbllow.  '  The 
product  of  mi  Ik  from  each  cow  np6ir  200  days,  the  period 
of  the  Experiment,  is  ^calculated  at  noi'riclre  than  6  wine 
qnatlls  in  the"  24  hmirs:  this  is  to  aljbw'for  the  risk  and 
failure  in  milk  of  somiu  of  the  heifers.  A  good  stock,  I 
have  no  doubt,  wbtild'  6xc6td  8'qoartS  inthe  two  meals, 
which  would  add  lOO/.  to  the  profit. 

,  J)aily .<?ost  of  fe^cjing.  one  mijcli  qow  :      ,  ..      ,. 

.    •    >  •     J      •      '  -7  «;  '.        '.;  :  ';  ,     \  £,    s.    d. 

Two  stone  of  green  food  (supposiarig'toHnxs^xif 

green  crop  on  an  acre  at  ^d,  per  stone,  would 

♦pay  6/.  per  acre)  at  |rf.  pd'  stone  of  1 4lb.    -    0    0    0| 
Two  Btone  of  chaff  boiled,  at  idi  per  stone    -    0    0    2 
Two  lbs.  of  oil  cak^  ^t.id.  per  lb*  costing  from 

sLto9l.  per  ton   -    ^    .-,.,.--•-.  o    0    .2 
Eigbk  U)6.  of  straw  bX  2d.  per  Bi^n&   ^    -    -.   *  0    0    1 


se.O    0    6i 
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The  chaff,  beyond  the  expense  of  boiling,  n^ay  be  con- 
sidered as  entirely  profit  to  the  farmer ;  2rf.  per  stone  for 
'Straw  likewise  leaves  a  great  profit.  Turnips  also  pay  the 
farmer  very  well  at  \d.  per  stone. 

Expense  of  feeding  one  milch  cow  for  200  days,  the 
period  upon  Whicfh  the  experiment  is  made : 

sS.  s.   d. 
200  days  keep  of  one  milch  cow,  at  the  rate  of 

5id,  per  day -..-.,4118 

Attendance     -----.------20    0 

Supposed  loss  on  re-sale    -------200 

^.8  11     8 


Return  made  of  one  milch  cow  in  200  days  milking  : 

6  quarts  per  day  at  2d.  per  quart,  for  200  days  10    0    0 
Calf      -- 200 

Profit  on  20  carts  of  manure,  is.  Gd,  each      -     1  10    0 


13  10    0 


Clear  gain  upon  each  milch  cow  j^.  4  18    4 

This  gives  a  profit  upon  the  whole  stock  of  147/.  10s. 
The  profit  of  another  month  may  be  added  before  a  sup- 
ply of  milk  can  be  had  from  grass,  which  will  make  the 
balance  of  profit  167/.  18^.  4d.  This  profit,  though  not 
as  large  as  it  ought  to  have  been,  had  the  stock  been  fa- 
vourable for  the  experiment,  far  exceeds  what  could  be 
made  of  the  same  quantity  of  food  by  fattening  cattle. 
'Were  the  two  quarts  to  be  added,  which  on  a  moderate 
computation  might  be  expected,  the  gain  would  then  be 
267/.  ^6s.  4rf.  The  trifling  quantity  of  land,,  from  which 
the  cattle  were  supported,  is  a  most  important  considera- 
tion. One  half  of  their  food  is  applicable  to  no  other 
•  Vol,  X. — ^Second  Series.  O  o  purpose, 
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purpose,  and  is  equally  employed  in  ci^rrying  on  the 
system  of  a  vorn  farm.  I  have  found  oil  cake  of  th|^ 
utmost  advantage  to  iny  dairy,  promoting  milk,  aod 
contributing  greatly  to  keep  the  mikh  cows  in  condition, 
.  The  best  method  of  Uiiog  it  is  to  grind  ii  to  a  powj^er, 
and  to  mix  it  in  layers  ^d  boil  it  with  the  chaff:  half  tbe 
quantity  in  this  way  answers  better  than  as  much  more 
given  in  the  cake,  brides  tbe  saving  of  ^d.  a  day  eo  e^ch 
beast.  This  I  was  not  aware  of  on  my  first  trial.  Tbe 
oil  cake  adds  considerably  to  the  quantity  and  richness  of 
the  milk  without  affecting  its  favour.  The  refuse  core 
Iras  likewise  groand  and  boiled :  it  is  charged  also  dt  li. 
fer  pound,  I  make  us«(  of  inferior  barley  to  great  ad* 
vantage.  A  change  of  food  is  much  .to  the  advantage  of 
the  dairy.  Potatoes  steamed  would  ai^swer  admirably ; 
but  near  towns  they  are  too  expensive. 

By  repeated  trials  it  was  found  that  7  quarts  of  strip* 
pings,  wine  measure,  gave  a  pound  of  butter,  while  8 
quarts  of  ^  mixture  of  the  whole  milk  was  required  to 
produce  the  same  weight.  Contrast  this  with  milk  pro- 
duced from  the  feeding  of  grains,  ^Q  quarts  of  which  wi)I 
scarce  afford  a  pound,  of  butter. 

The  Agricultural  Report  of  Lancashire,  treating  sn 
the  milk  in  the  neighbourhood  of  Liverpool  and  Maa* 
Chester,  states  IS  quarts  with  a  band  churn,  and  14  or  1^ 
with  a  hqrse  churn.  In  a  paper  published  by  the  Bath 
Society,  12  quarts  are  said  to  give  ^  pound  of  butter: 
but  whether  ale  or  wine  measure  is  not  specified.  A 
friend  of  mine,  who  feeds  his  milqh  cows  principally 
on  bay,  finds  16  wine  quarts  will  not  yield  more  than 
n  ounces  of  butter,  and  this  upon  repeated  trijaU 

The  miJcli  cows,  treated  according  to  my  new  plan, 
have  been  iYi  excellent  order  both  seasons,  and  are  al- 
lowed to  be  superior  to  any  iij  tlie  neighbourhood. 

Cole 
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Cole  seed  I  haVe  found  to  be  tlie  tnost  profitable  of  all 
green  crops  for  milk  ;  and  it  possesses  the  farther  advan- 
tage of  standing  till  oth^^  green  food  is  read^  to  supply 
Its  place. 

*to  ascertain  Ae  benefit  and  titility  of  a  supply  of  milk 
both  to  the  consumer  and  the  public  will  be  best  done  by 
comparison. 

To  prove  this  let  ns  contrast  the  price  of  niilk  with 
eiher  articles  of  prim^  necessity,  and  eoosider  bow  far  it 
affords  a  greater  prodoce  from  a  less  com^umption  of  food*  > 

1  cannot  hdt-e  omit  observing,  at  a  moment  when  Great 
Britain  can  hope  for  no  ftirther  sapply  of  grain  from  th6 
Continent,  and  must  look  for  and  depend  on  her  own  re^ 
sources  ibr  feeding  her  population,  every  mean  by  which 
the  quantity  of  victuals  can  be  augmented  is  an  object  of 
great  public  concern. 

Each  mjl^h  pow  yielding  6  quarts  of  milk  per  day,  fur- 
nishes ih  the  period  of  300  days  2,400  pounds  of  milk^ 
or  111  stone  of  14  pomids,  equal  to  twice  het  wd^ht, 
suf)posin|;  her  in  a  state  fit  for  kitting,  with  a  t4nrd  ieab 
foodj  and  at  one  half  less  expense.  The  milk  costs  lof. ; 
whilst  the  same  weight  of  butchers  meat  at  Sd,  per  pound 
would  amount  ^  ^. 

Taking  the  scale  of  comparison  with  bread,  we  shall 
find  a  Winchester  bushel  of  wheat  of  the  usual  weight  of 
4  stone  and  4f  lb>  whpn  manufactured  into  flour  of  three 
^rts  yields 

Of  Jirst  flour      .    .    .    ^    ^st   9Jb*     .        > 
^  Of  second.     *    -    -    .    -    p       7iJ|^ 
Of  third 0       7lb.       ' 


9  lb. 


Lost  by  bran,  &c»   -    -    -    o  .    9ilb. 

Oo  «  The 
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The  present  cost  is.  105.  3d.  2,400lb.  of  the  three  sorts 
of  flour  will  cost  23/.  Zs.,9d.  To  make  it  into  bread 
allow  Is.  per  bushel,  which  makes*  the  cost  of  bread 
26/.  105.  9d.  or  something  more  than  Zid.  per  lb.  excee'd- 
ing  twice  the  price  of  the  same  weight  of  milk.  To  fur- 
nish 2,400lbB.  of  bread  requires  47  bushels,  or  the  aver- 
age  produce  of  two  acres  of  wheat. 

Three  acres  of  green  food  supplied  30  milch  cows  with 
2  stone  each  of  green  food  for  200  days.  Two  stone  of 
hay  each  for  the  same  period  would  h^ve  required  75 
acres  of  hay.  ChaflF  can  scarcely  be  considered  as  of  any 
value  beyond  the  manure  it  would  make,  which  shews 
the  profit  of  keeping  milch  cows  iu  all  corn  fi^rms. 

Certificates  of  the  quantities  of  milk  sold  and  money 
receired  accpmpany  this. 

.^        .  Schoose  Fqmiy  April  li,  1806. 

I  Isaac  Kendal,  Baijiff  to  J.  C.  Cur  wen,  Esq,^  do  cer- 
tify that  the  following  quantities  of  ipijk  have  been  sold 
from  the  1st  of  October  last,  to  the  l^th  of  April  180^. 

To  Jan.  1,  1806     -    -     -     -     .     16,685       •    : 
From  that  date  to  April  18,  1806    22,067 


38,712^       •  •' 

£i  s.    d. 

Cash  received  for  new  and  skimmed  milk   -  ^  320  7     5 J 

Calves  sold     --------i-       44  00 


£^  364     7     5i 


^I  conceivfi  the  estimate  of  S^d.  per  day  to  be  correct. 

200  days 
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20ada]»ke6pof  30  C0W3  •  - .  -  *  *  -  1*7  10  O 
Cost  of  attendance  -,  -  -t  ..  .  -  -  -60  0  O 
LobS  upon  r»»8ple-    -    *;-..-    -.  -    -    -    60    'O    O  ' 


f 


Cash  received  as  befote    ^.364   1    5| 
600  carts  of  manure  at  is^  ed.  45    0   0 


£*  25t   10  O 


^.409     7     Si 


»     Profit  ^.  151   17     5f 


Experiments  on  the  Growth  of  White  Thorn. 
i[ySA]|iy£L  Taylor,  Esq.  of  MasUniy  near  Manchester, 

jFrom  the  Transactions  of  the  Society  for  the  Encou- 

RACEMENT  of  ArTS,  MANUFACTURES,  and  CoMMERCfi, 

'Th6  Silver  Afedal^was  presented  to  tne  Author  of  these 
'    '        '•  '  V-   ^Experiments.   ''  •  '  •'•  • 

E.  r       .^         -  ;\   -r    ••     •  ..    j:  ... 
VERY  9ue,; I  think,., will  allow   that  JFences   are 

material  objects,  to  be,,  atte^^e^^tp  in  Agric^ulture ;  and 

Also  be  ^cpnvinc^d  tbat.therp  ,i&,^o  plant  in  this  king* 

,dpm  of  which,  th^y  can  sp,  properly,  be  made  as  the 

Crat^us  Oxj^ax^^ntha  Linn^i^  pr  common  Wbi(e  Thorn. 

In  consequence  of  ofy  beiiig  convinced  of  this,  I  have 

^beeii  in4uc^d  to  make  a  few  experiments  to  effect  the 

better  propagation  of  that  valuable  plant j  the  result  of 

vhich*,  along  with  specimens  of  my  success,  I  beg  leave 

to  submit  to  the;4ospection  of  4be  Spciety. 
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In  iheyear  1801 ,  I  bad  occaiion  to  purchase  a  quan^ 
tity  of  thortts^  and  find4ng  th«ni  t«ry  dear^  1  was  cf^t^r^ 
mined  to  try  sone  experiments,  in  order  if  possible  ttf 
raise  tbeoi  at  a  less  expense.  I  tried  to  propagate  tbeui 
firon  GuttiflfTs  of  the  branches,  but  with  little  or  no  suc- 
cess. I  likewise  tried  if  pieces  of  the  root  would  grow  ; 
and  I  cut  from  the  thorns  which  I  had  purchased,  about 
a  dozen  of  such  irootf  a4  pleased  me,  and  planted  theni 
in  a  border  along  with  thdse  I  had  bought,  1*0  my  gr^at 
astonishment,  not  one  of  them  died ;  and  in  two  years 
they  became  as  good  thorns  as  the  average  of  those  I  had 
pilrchased.  The  thorns  I  purchased  were  three  years  old 
when  I  got  them.  In  April  1802,  I  had  occasion  to 
move  a  fence,  from  which  I  procured  as  many  roots  of 
thorns  as  made  me  upwards  of  two  thousand  cuttings,  of 
which  I  did  not  lose  five  in  the  hundred. 

In  the  spring  of  1803,  1  hkewise  planted  as  inany  cut« 
tififgs'  of  tboin  roots  as  I  could  get.  In  1804,  T^lld  the 
same  ;  and  this  year  I  shall  plant  many  thousatyds. 

I  have  sent  for  the  inspection  of  the  Society  specimen^* 
of  the  produce  of  1802,  1803,  and  1804,  raised  after  my 
^jftetbod,  with  the  best  Icoiikl  fet  of  thosifc  raiudd  fittw 
haws  in  the  common  way,  W^^h  generally  lie  6ne  year 
in  the  ground  before  they  vegetate.  They  are  all  %x* 
actly  one^  t\t^o,  add  tfarcte  years  old,  froth  the  day  ^faey 
were  piantedJ-^I  was  i^  ^pleiised  with  my  ^occessr  in  tuis- 
ing  so  valuable  an  articte  to  the  farit^iug  iutei^  of  t!A 
kingdom,  at  so  trifling  an  e^ensii,  (foi"  it  hs  merely  thitt 
of  cutting  the  roots  into  tengths  and  planting  tht;in)  tfaatl 
was  determined  to  mak^  it  kHoivh*  to  the  ^ks^A. 

The  method  of  raising  the  Thortisfh>iliTobtS?  of  tlte 

^lant,  is  as  fdlows.       ' 

,  r    ,  .  \  :'"■.'.'.   r 

*  Pre««rv«il  iil-ibeSooidtyV  RsfK^sker^.  -  ^ 

I  would 
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I  would  aiijivise  every  hrv^v  to  purchase  a  hundred  or 
a  thousand  thorns^  according  to  (he  size  of  bis  farm,  and 
plant  them  in  hi9  orchard  or  garden^  and  when  they  havQ 
attained  the  tjiickness  of  my  three-year>old  specimens, 
which  is  the  sisse  I  always  prefer  for  planting' in  fences, 
1st  him  take  them  up  and  prune  the  roots  in  the  manner 
I  have  pruned  the  specimen  sent,  from  which  he  will 
upon  an  average  get  ten  or  twelve  cuttings  from.eacif 
plant,  which  is  as  good  as  thorns  of  the  same  thickness  ;  so 
that  it  win  be  easily  perceived  that  in  three  years  he.  will 
have  a  succession  of  plants  fit  for  use,  which  he  may  if 
jbe  pleases  increase  ten-fold  every  time  he  takes  them  up» 

The  ^ring  (say  all  April)  is  the  best  time  to  plant 
the  cuttings,  which  must  be  done  in  rows  half  a  yard 
asunder,  and  about  four  inches  from  each  other  i^ 
the  row ;  they  ought  to  be  about  four  inches  longi 
and  planted  with  the  top  one-fourth  of  an  inch  o«it  of  the 
ground,  and  w^U  fastened  ^  otherwise  they  will  not  suc?^ 
coed  so  well.! 

The  reason  why  I  prefer  spring  to  autumn  for  planting 
tbe  roots,  is,  that  were  they  to  be  planted  jn  autumn^ 
they  would  not  have  got  sufficient  hold  of  the  ground  be- 
fore the  frost  set  in,  which  would  raise  them  all  from  thjs 
ground,  and,  if  not  entirely  destroy  the  plants,  would 
oblige  the  fj^vmer  to  plant,  them  afresh. 

I  have  attached  the  produce  of  my  three-yearrold  spe^ 
cimen  to  the  plants  it  came  from,  cut  in  tbe.w^y  I  al- 
ways practise ;  on  the  thick  eu.d  of  the  root  I  make  two, 
»nd  on  the  other  end  one  cut,  by  which  means  the  pro- 
per end  to  be  planted  uppermost,  which  is  tbe  thick  one, 
may  easily  be  known. 

Although  I  recommend  the  roots  to  be  planted  in 
Upril,  yet  the  farmer  may,  where  be  pleases,  take  up 

the 
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the  thorns  he  may  want,  and  put  the  roots  he  has  pruned 
oflFinto  sand  or  mould,  where  they  will  Iceep  until  he  has 
leisure  to  cut  them  into  proper  lengths  for  planting  ;  he 
wiU  likewise  keep  them  in  the  same  way,  until  planted. 

The  great  advantage  of  my  plan  is:  first,  that  in  case 
amy  one  has  raised  from  haws,  a  thorn  with  remarkably 
large  prickles,  of  vigorous  groVvth,  or  possessing  any 
other  qualification  requisite  to  make  a  good  fence,  he 
may  propagate  it  far  better  and  sooner, '  from  roots,  than 
any  other  way.  Secondly,  in  three  years'  he  may  raise 
jfrom  roots  a  better  plant,  than  can  in  six  years  be  raised 
from  haws,  aud  with  double  the  quantity  of  roots;  my 
tbrec-year-old  specimen  would  have  been  half  as  big 
again,*^had  I  not  ,been  obliged  to  move  all  my  cuttings 
the  second  year  after  they  were  planted. 

It  would  not  be  a  bad  way, 'in  order  to  get  roots,  to 
plant  a  hedge  in  any  convenient  place,  and  on  each  side 
trench  the  ground  |wo  yards  wide,  and  two  grafts  deep ; 
from  which,  every  two  or  three  years,  a  large  quantity 
of  roots  might  be  obtainfedj  by  trenching  the  ground  over 
again,  and  cutting  a\ray  what  roots  were  found,  which 
Would  all  be  young  and  of  a  proper  thickness.  I  do  not 
like  them  of  a  larger  size  than  the  specimens  sent. 
*  '  I  am  at  present  engaged  in  several  experiments,  to 
endeavour  to  propagate  the  thorn  from  the  branches, 
which,  if  sncct^sfal,  I  will  communicate  to  you ;  but  i 
am  of  opinion,  that  what  is  noW  dotte  is  sufficieht. 
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On  tie  inverted  jietim  tf  the  aiburmus  Vessels  of  Trees. 
By  Thomas  Andrew  Kniohti  Esq.  F.  R.  S. 

from  the  PinL080PHicA.L  Tranbactioks. 

X  HAVE  endeavoured  to  jnrove,  in  several  Memoir^  ^l^^ 
that  the  fluid  by  which  the  various  parts  (that  art 
^finpaUy  added  to  trees^  aod  herbaceous  plants  whoi^ 
orgaoiMtion  is  similar  to  that  of  trees)  are  gene- 
fatod,  has  previously  circulated  through  their  leaves  f 
either  in  the  same,  or  preceding  season,  and  subsequently 
descended  through  their  bark  ;  and  after  having  repeated, 
every  experiment  that  occurred  to  me,  from  which  I  susf 
pected  an  unfavourable  result,  I  am  not  in  possession  of  a 
jingle  fact  which  is  not  perfectly  consistent  lyith  the  theory 
I  h^ve  advanced. 

There  isy  however,  one  circumstance  stated  by  Hates 
and  Du  Hamel,  which  appears^  strongly  to  militate 
iigainst  my  hypothesis  ^  and  as  that  circumstance  probably 
induced  Hales  to  denyaltogether  the  existence  of  circu- 
lation in  plants,  and  Du  Hamel  to  speak  less  decisively 
in  favour  of  it  than  he  possibly  might  otherwise  have  done, 
I  am  anxious  to  reconcile  the  statements  of  these  grettt 

*  In  the  Phil.  Trans,  for  1801,  1603>  1804,  and  1805,  and  intra- 
daced  in  the  preceding  volumes  of  this  work. 

f  Daring  the  circulation  of  the  sap  through  the  leaves,  a  transpa- 
rent fluid  is  emitted,  in  the  nighty  from  pores  situated  on  their  edges ; 
and  on  evaporating  this  liquid,  obtained  from  very  luxuriant  plants  of 
the  vine,  I  found  a  very  large  residuum  to  femain,  which  was  similar 
In  e«ternaJ  appearance  to  carbonate  of  lime.  It  must,  how|vei:,  have 
been  evidently  a  very  different  substance  from  the  very  large  portion, 
which  the  water  held  in  solution.  1  do  not  know  that  this  substance 
has  been  analyzed*  or  noticed  by  any  naturalist. 
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naturalists,  (which  I  acknowledge  to  be  perfectly  correct,) 
with  my  former  statements  and  opinions. 

Both  Hales  ^nd  vDu  Hamel  have  proved,  that  when 
two  circular  incisions  through  the  bark,  round  the  stem 
of  a  tree^  are  made  at  a  small  distance  from  .each  other, 
and  when  the  bark  between  these  incisions  is  wholly  taken 
«away,  that  portion  of  the  stem  which  is  below  the  in- 
cisions through  the  bark  continues  to  live,  and  in  some 
degree  to  increase  in  size,  though  much  more  slowly  than 
the  parts  above  the  incisions.  They  have  also  observed 
that  a  small  elevated  ridge  [bourrelet)  is  formed  round  the 
lo\^»er  lip  of  the  wound  in  the  bark,  which  makes  some 
slight  advances  to  meet  the  bark  and  wood  prdjected,  in 
inuch  quantity,  from  the  opposite,  or  upper  lip  of  thf 
wound. 

^  I  have  endeavoured,  in  a  former  Memoii:  *,  to  explain 
the  cause  why  some  portion  of  growth  takes  place  bcjloi^ 
incisions  through  the  bark,  by  supposing^  that  a  small 
part  of  the  true  sap,  descending  from  tlie  leaves,  escapes 
down\tard3  through  the  porous  substance  of  the  athurnum. 
Several  facts  stated  by  Hales  seem  favourable  to  this 
supposition  ;  and  the  existence  of  a  power  in  the  al- 
burnum to  carry  the  sap  in  different  directions,  is  proved 
in  the  growth  of  inverted  cuttings  of  different  species  of 
trees  f-  But  I  have  derived  so  many  advantages,  both 
as  a  gardener  and  farmer,  (particularly  Jn  the  manage* 
ment  of  fruit  4nd  forest  trees),  from  the  experiments 
;  which  have  been  the,  subject  of  my  former  inemoire,  that 
I  am  confident  much  public  benefit  might  be  derived 
from  an  intimate  acquaintance  with  the.  use  and  office  of 
the  various  organs  of  plants  ;  and  thence  feel  anxious  to 
f^dduce  facts  to  prove  that  the  conclusions  I  have  drawn 

•  f\\\\.  Trans,  for  1803.    '  f  Ibid,  for  1804. 
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are  not  Jnconsistent  with  the  facts  stated  by  my  graj* 
predecessors.  ^     .         .. 

It  has  been  acknowledged,  I  believe,  by  every  natu* 
ralist  who  has  written  on  the  subject,  (and  the  fact  is  ina 
deed  too  obvious  to  be  controverted),  that  the  matter 
which  enters  into  the  composition  of  thfe  radicles  of  ger- 
minating seeds  existed  previously  in  their  cotyledons  i 
and  as  the  radicles  increase  only  in  length  by  parts  suc^ 
cessively  added  to  their. apices,  or  points  most  distant 
from  their  cotyledons,  it  follows  of  necessity  that  tbefirst 
motion  of  the  true  sap,  as  this  period,  is  downwards^ 
And  as  no  alburnotis  tubes  exist  in  the  radicles  of  germi- 
nating seeds  during  the  earlier  periods  of  their  growth, 
the  sap  in  its  descent  mu^t  either  pass  through  the  ba^rk, 
or  the  medulla.  '  But  the  medulla  does  not  apparently 
contain  any  vessels  calculated  to  carry  the  descending 
lap;  whilsV the  Gdrtical  vessels  are,  during  this  period, 
much  distended  and  full  of  moisture  :  and  as  the  medulla 
certainly  does  not  c£urry  any  fluid  in  stems  or  branches  of 
more  than  one  year  old,  it  can  scarcely  be  suspected- that 
it,  at  any  period,  conveys  the  whole  current  of  the  de- 
scending sap. 

As  the  leaves  grow,  and  enter  on  their  office,  cortical 
vessels,  in  every  respect  apparently  similar  to  those  which 
descended  from  the»  cotyledons,  are  found  to  descend 
from  the  bases  of  the  leaves ;  and  there  appearsno  reason, 
with  which  I  am  acquainted,  to  suspect  that  both  do  not 
carry  a  similar  fluid,  and  that  the  course  of  this  fluid  is. 
In  the  first  instance,  always  towards  the  roots. 

The  ascending  sap,  on  the  contrary,  rises  wholly 
through  the  alburnum  and  central  vessels ;  for  ibe  de<* 
struction  of  a  portion  of  the  bark,  in  a  circle  round  the 
tree,  does  not  immediately  in  the  slightest  degree  check 
the  growth  of  its  leaves  and  branches:  but  the  alburnous 
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^l%tteb  apptftr,  from  the  experiments  I  have  related  in  a 
former  paper  *,  vand  from  those  I  aball  now  proceed  to 
refaite,  to  be  also  capable  of  an,  inserted  action,  when 
that  bebom^  toeeestarj  to  preserve  the  exigence  of  th« 
plant. 

As  loon  n%  the  leaves  of  the  oak  were  nearly  fell  growti 
in  the  last  Spring,  I  selected  in  several  instances  two 
pole&  of  the  same  age,  and  springing  from  the  same  roots 
ill  a  coppice,  whieii  had  been  felted  a^otit  six  years  pr«^ 
ceding ;  and  making  two  circular  incisions  at  the  dis^ 
tince  of  thre»  inches  from  each  other  through  tfa^  bark 
ef  one  of  the  poles  on  each  stool,  I  destroyed  the  bark 
between  the  incisions,  and  thus  cut  off  the  stem  and 
roots,  through  the  bark.  Much  growth,  as  usOal,  took 
place  above  the  space  from  which  thb  bark  had  beentak^n 
off,  and  very  littte  below  it. 

Examining  the  state  of  the  experiment  in  thi&^fttio 
ceeding  Winter,  I  found  it  had  not  suc^eded  iecording 
to  my  hopes:  for  a  portion  of  the  alburnum^  in  almost 
every  instance,  was  lifeless,  and  almost  dry,  to  a  ton- 
tiderable  distance  below  the  space  from  Which  the  bark 
had  been  removed.  In  one  instance  the  whole  of  it  was, 
however,  perfectly  alive  ^  and  in  thid  I  found  die  specific 
gravity  of  the  wood  above  the  decorticated  spate  to  be 
114,  and  below  it  lit  ;  and  the  wood  of  the  unmutilated 
.,  pole  at  die  same  distance  from  the  ground  to  be  11^, 
'  each  being  weighed  as  soon  as  it  was  detadied  from  the 
root. 

Had  tfie  tru6  sap^  in  this  m^tance  wholly  stagnated 
above  die  decorticated  space,  the  specific  gravity  of  tht 
wood  there  ought  to  have  been^  aceording  to  the  r^lt 
oFlbrmer  oxpertments  f,   comparatively  much  greater: 

:  •  .Hia.  Tifans.  f«  I&04.  f  l^^^t  ^  «•*• 
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but  I  do  not  wish  to  dra\v  any  conclusion  from  a  single 
experitnent ;  and  indeed  I  see  very  considerable  difficulty 
in  obtaining  any  very  satisfactory  or  decisive  facts  frota 
any  experiments  on  plants,  in  this  case^  in  which  the  same 
foots  and  stems  collect  and  convey  the  sap  during  tbo 
Spying  and  Snnimery  and  retain,  within  themselves,  that 
which  is,  during  the  Autumn  and  Winter,  reserved  to 
!fbrm  Aew  organs  of  assimilation  in  the  succeeding  Springs. 
In  the  toberou^-rooted  plants,  the  roots  and  stems  wbicli 
cdllect  and  convey  the  sap  in  one  season,  and  those  in 
which  it  is  tleposited  and  reserved  for  the  ftuc^eding 
season,  are  perfectly  distinct  organs ;  and  from  one  of 
these,  the  potatoe,  I  obtained  more  interesting  and  de« 
^ive  Ve^nltd. 

My  principal  object  was  to  peom  that  a  fluid  descends 
from  the  leaves  atid  stem  to  form  the  tuberous  roots  of 
this  plant;  and- that  this  fluid  will  in  part  escape  down 
tSat  aIburnou»  substance  tX  t^e  stem  when  the  continuity 
df  the  cortical  vessels  is  i nterrttpted :  but  I  bad  also  ano** 
iher  bbject  in  view. 

Every  gardener  knows  that  early  varieties  of  the  pota^ 
^e  never  afford  either  blossoms  <Mr  seeds ;  and  I  attributed 
this  pecuHairity  to  privation  of  nutriment,  owing  to  the 
tubers  being  formed  pretematm-ally  early^  tod  thence 
drawing  off  that  portion  of  the  true  sap,  which  in  the  or- 
diniEity  course  of  nature  is  employed  in  theformation  and 
mitritibn  6f  bfossomd  and  seeds. 

X  therefore  planted,  in  the  last  Spring,  some  cuttings. 
'  of  a  very  early  variety  of  the  potatoe,  which  had  never 
been  known  to  blossom,  in  garden  pots^  having  heaped 
the  mould  as  high  as  I  could  above  the  level  of  tlie  pot, 
mtd  planted  the  portion  t)f  the  root  nearly  at  the  top  of  it«. 
When  the  {dancs  had  grown  a  few  inches  high,  they  were 
secured  taistrong  stidcs,  wbich  had  been  fired  erett  in  the 
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pots  for  that  purpose,  and  the  raould  was  then  washed 
away  from  the  base  of  their  stems  by  a  strong  current  of 
water.  Each  plant  ^as  now  suspended  in  air^  and  had 
BO  communication  with  the  soil  in  the  pots,  exqept  by 
its  fibrous  roots,  and  as  these  are  perfectly  distinct  organs 
from  the  runners  which  generate  and  feed  the  tuberous 
roots,  I  could  readily  prevent  the  formation  of  them. 
Efforts  were  soon  made  by  every  plant  to  generate  run- 
Qers  and  tuberous  roots ;  but  these  were  destroyed  as 
soon  as  they  became  perceptible.  An  increased  luxu^ 
riance  of  growth  now  became  visible  in  every  plant,  nu- 
merous blossoms  were  emitted,  and  every  blossom  af- 
forded fruit. 

Conceiving,  however,  that  a  small  part  only  of  the 
true  sap  would  be  expended  in  the  production  of  blossoms 
^  and  seeds,  I  was  anxious  to  discover  what  use  nature 
lEiTould  make  of  that  which  remained ;.  and  I  therefore  took 
effectual  means  to  prevent  the  formalion  of  tubers  on  any 
part  of  the  plants,  except  the  extvemities.  of  the  lateral 
branches,  those  being  the  points  most  di^t9.nt  from  the 
earth,  in  which  the  tubers  are  naturally  deposited.  After 
an  ineifective  struggle  of  a  few  weeks,  the  plants  became* 
perfectly  obedient  to  my  wishes,  and  formed  their  tubers 
precisely  in  *  ):he  places  I  had  assigned  them.  Many  of 
the  joints  of  the  plants  during  the  expeqment  became  en- 
larged and  turgid  ;  ahd  I  am  much  inclined  to  believe, 
that  if  I  had  totally  prevented  the  formation  of  regular 
tubers,  these  joints  would  have  acquired  an  organization 
capable  of  retaining  life,  aqd  of  affqrding  plants  in  the 
succeeding  spring. 

I  had  another  variety  of  the  potatoe,  which  grew  with 
great  luxuriance,  and  afforded  many  lateral  branches; 
andjust  at  thfit  period,  when  I  had  ascertained,  the  first 
commencing  formatiQu  of  the  tubers  beneath  the  soil,  I 
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nearly  detached  many  of  these  lateral  branches  from  the 
principal  stems,  letting  them  remain  suspended  by  such 
a  portion  only  of  albumous  and  cortical  fibres  and  vessels 
as  were  sufficient  to  preserve  life:  In' this  position  I  con-i 
ceived  that  if  their  leaves  and  stems  contained  any  un-  . 
employed  true  sap,  it  could  not  readily  find  its  way  to 
the  tuberous  roots,  its  passage  being  obstructed  by  the 
rupture  of  the  vessels,  and  by  gravitation  ;  and  I  had 
soon  the  pleasure  to  see  that,  instead  of  returning  down 
the  principal  stem  into  the  ground,  it  remained  and 
formed  small  tubers  at  the  base  of  the  leaves  of  the  de- 
pending branches. 

The  preceding  facts  are,  I  think,  sufficient  to  prove, 
that  the  fluid,  from  which  the  tuberbus  root  of  the  pota- 
toe,  when  growing  beneath  the  soil,  derives  its  compo- 
nent matter,  exists  previously  either  in  the  stems  or 
leaves ;  and  that  it  sul^sequently  descends  into  the  earth  : 
and  as  jthe  cortical  vessels,  during  every  period  of  the 
growth  of  the  tuber,  are  filled  with  the  true  sap  of  tlic 
plant,  and  as  these  vessels  extend  into  the  runners,  which 
carry  nutriment  to  the  tuber,  and  in  other  instances  evi-  * 
dently  convey  the  true  sap  downwards,  there  appears  * 
littlfe  reason  to  doubt  that  through  these  vessels  the  tuber 
is  naturally. fed. 

To  ascertain,  therefore,  whether  the  tubers  would  con- 
tinue to  be  fed  when  the  passage  of  the  true  sap  down  the 
cortical  vessels  was  interrupted,  I  removed  a  portion  of . 
bark  of  the  width  of  five  lines,  and  extending  round  the 
stems  of  several  plants  of  the  potatoe,  close  to  the  surface 
of  the  ground,  soon  after  that  period  when  the  tubers 
were  first  formed.  The  plants  continued  some  time  in 
health,  and  during  that  period  the' tubes  continued  to 
grow,  deriving  their  nutriment,  as  I  conclude,  from  the 
leaves,  by  an  inverted  action  of  the  albumous  vessels, 
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The  tubeni^  however,  by  no  means  attained  tbtir  iuliin4 
^e,  partly  owiug  to  the  declining  health  of  tbe  pl^t^ 
and  partly  to  the  stagnation  of  a  portiou  of  the  true  ^p 
above  the  decorticated  space, 

Tbe  fluid  contained  in  the  leaf  has  not,  hpweveri  bean 
proFcd,  in  any  of  the  preceding  experiments,  to  pasf 
downwards  through  tbe  decorticated  space»  and  to  b^ 
f nbsequently  discharged  into  the  bark  below  it :  but  I 
bave  proved  with  amputated  branches  of  different  species 
of  trees,  that  the  water  which  their  leaves,  absorby  wheo 
immersed  in  that  fluid,  will  be  carried  downwards  by  tb 
alburnum,  and  conveyed  into  a  portion  of  bark  beloir 
tbe  decorticated  space  ;  and  that  the  insulated  bark  will 
be  preserved  alive  and  moist  during  several  days  *;  and 
if  tbe  moisture  absorbed  by  a  leaf  can  be  thus  transferred, 
it  appears  extremely  probable  that  the  true  sap  will  pas3 
through  the  same  channel.  This  powei'  in  tbe  alburoum 
to  carry  fluids  in  diflPerent  directions  probably  answers 
very  important  purposes  in  hot  climates,  where  tbe  de«'s 
are  abundant  and  the  soil  very  dry  ;  for  tbe  moisture  the 
dews  aflPord  may  thus  be  conveyed  to  the  eii^tremities  0f 
the  roots :  and  Hales  has  proved  that  the  leaves  absorb 
H>ost  when  placed  in  humid  air ;  and  that  the  sap  de< 
scerkls,  either  through  tbe  bark  or  aJburnuoi,  during  th« 
night. 

If  tbe  inverted  action  of  the  albumoos  vmsets  io  th^ 
decorticated  space  be  admitted,  it  i^  not  djfficujt  to  ex- 
plain the  cause  why  some  degree  of  growth  takes  place 
below  sueb  decortieated  spaces  on  the  (stems  of  trees ; 
.  and  why  a  small  portion  of  bark  and  wood  ia  generated 
ou  the  lowev  lip  of  the  wound.     A  considerable  portion 

*  Thrs' experiment  does  not  succeed  tilt  tbe  kaf  has  attained  l^ 
fiifl  grow  lb  and  matrnky,  and  tbe  albufmiiB  of  tbe  annaal  sbo^t 
.its  perfect  organiMiioo.  .    / 
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of  tbc  descending  true  sap  certainly  stagnates  above  tbe 
wound  9  and  of  that  whicb  escapes  into  the  bark  below  it^ 
tbe  greater  part  is  probably  carried  towards,  and  into, 
tbe  roots ;  wbere  it  preserves  life,  and  occasions  some 
degree  of  growth  to  take  place.  But  a  smaJl  portion  of 
that  ifluid  \ViU  be  carried  upwards  by  capillary  attraction, 
between  tbe  bark  and  the  alburnum,  exclusive  of  tbe  im- 
mediate action  of  the  latter  substance,  and  the  whole  of 
this  will  stagnate  the  lower  Up  of  the  wound  ;  where  I 
conceive  it  generates  the  small  portion  of  wood  and 
bark,  which  Hales  and  Du  Hamei  have  described. 

I  should  scarcely  have  tbought  an  account  of  the  pre- 
cfeding  experiments  worthy  of  connmunication,  but  that 
many  of  the  conclusions  I  have  drawn  in  my  former  me^ 
moirs  appear,  at  first  view,  almost  incompatible  with  the 
facts  stated  by  Hales  and  Du.Hamel,  and  that  I  had  one 
fact  to  con^municate  relative  to  the  effects  produced  by  the 
stagnation  of  the  descending  sap  of  resinous  trees,  which 
appeared  to  lead  to  important  consequences.  I  have  in 
my  possession  a  piece  of  a  fir-tree,  from  which  a  portion 
of  bark,  extending  round  its  whole  stem,  had  been  taken 
off  several  years  before  the  tree  was  fejlcc^ ;  and  of  this 
portion  of  wood  one  part  grew  above,  And  the  other  be- 
low, the  decorticated  space.  Conceiving  that,  according 
to  the  theory  I  am  endeavouring  to  support,  the  wood, 
above  the  decorticated  space  ought  to  be  much  heavier 
than  that  below  it,  owing  to  the  stagnation  of  the  de^ 
«:ending  sap;  I  ascertained  the  specific  gravity  of  both 
kinds,  taking  a  wed^  of  each,  as  nearly  of  the  same 
form  as  I  could  obtain,  and  I  found  the  difference  greatly 
more  than  I  had  anticipated,  the  specific  gravity  of  the 
wood  above  the  decorticated  space  being  0.590,  and  of 
that  below  only  0,491  :  and  having  steeped  pieces  Cff 
each,    which  weighed  a  hundred  gfain^,   during  twelve 
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hours  in  water^  I  found  the  latter  had  absorbed  69  grains, 
and  the  former  onl}'  51. 

The  increased  solidity  of  the  wood  above  the  decorti- 
cated space,  in  this  instance,  must,  I  conceive  have 
arisen  from  the  stagnation  of  the  true  sap  in  its  descent 
from  the  leaves  ;  and  therefore  in  selling  firs,  or  other 
resinous  trees,  considerable  advantages  may  be  expected 
from  stripping  off  a  portion  of  their  bark  all  round  their 
trunks,  close  to  the  surface  of  the  ground,  about  the  end 
of  May  or  beginning  of  June,  in  the  summer  preceding 
the  autumn  in  which  they  are  to  be  felled.  For  much  of 
the  resinous  matter  contained  in  the  roots  of  these  is 
probably  carried  up  by  the  ascending  sap  in  the  spring, 
and. the  return  of  a  large  portion  of  this  matter  to  the 
roots  would  probably  be  prevented  * :  the  timber  I  have, 
however,  very  little  doubt  would  be  much  improved  by 
standing  a  second  year,  and  being  then  felled  in  the  au- 
tumn ;  but  some  loss  would  be  sustained  owing  to  the 
slow  growth  of  the  trees  in  the  second  summer.  The  al- 
burnum of  other  trees  might  probably  be  rendered  more 
solid  and  durable  by  the  same  process  :  but  the  descen- 
ding siip  of  these,  being  of  a  more  fluid  consistence  th^ 
that  of,  the  resinous  tribe,  would  escape  through  the  de* 
corticated  space  into  the  roots  in  much  larger  quantity. 
:,  It  may  be  suspected  that  the  increased  solidity  of  the 
wood  in  the  fir-tree  I  have  described  was  confined  to  the 
part  adjacent  to  the  decorticated  space  ;  but  it  has  beed 

^  The  roots  of  trees,  though  of  much  less  diameler  than  their  trunks 
and  branches,  probably  contain  much  more  alburnum  and  bark,  be* 
cause  ihry  are  wholly  without  heart  wood,  and  extend  to  a  much 
greai^r  length  than  the  branches ;  and  thence  it  may  be  8us|}ected  that 
when  fir-trses  are  felled,  their  roots  contain  at  least  as  much  resinous 
matter,  in  a  fluid  moveable  stafe*  as  their  trunks  and  branches; 
thou§:b  qtu  so  muck  as  is  coniaiued,  in  aconciete  state^  in  the  heart 
woott  of  tho&e. 
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long  known  to  gardeners,  that  taking  off  a  portion  of 
bark  round  the  branch  of  a  fruit-tree  occasions  the  pro- 
duction of  much  blossom  on  every  part  of  that  branch  in 
the  succeeding  season.  The  blossom  in  this  case  proba-^ 
bly  o\¥es  its  existence  to  a  stagnation  of  the  true  sap  ex- 
tending to  the  extremities  of  the  branch  above  the  decor- 
ticated space ;  and  it  may  therefore  be  expected  that  th6 
albumous  ihatter  of  the  trunk  and  branches  of  a  resinous 
tree  will  be  rendered  more  solid  by  a  similar  operation. 

I  send  you  *  two  specimens  of  the  ftr-wood  I  have  de- 
scribedy  the  one  having  been  taken  off  above,  and  the 
other  below,  the  decorticated  space.  The  bark  of  the 
Matter  kind  scarcely  exceeded  one-tenth  of  a  line  in  thick- 
ness ;  the  cause  of  which  I  propose  to  endeavour  to  ex- 
plain in  a  future  communication  relative  to  the  reproduc- 
tion of  bark. 

,'*     '  '      '       I!  i' ■'         I.    .1.     ..I     I    .11.....  r  '       i"    ',.i.,i     ,  ^, '—'ii.ii, 

List  of  Patents  obtained  in  France  for  Inventions^  if r, 
(To  be  continued  occasionally,) 

J.  H  £  French  Government  perceiving  no  doubt  the 
great  advantage  which  the  Arts  and  Manufactures  of 
England  have  derived  from  the  encouragement  bestowed 
on  ingenious  industry,  by  granting  Patents  for  new  In- 
ventions and  Discoveries,  have  lately  adopted  that  prac- 
tice in  its  full  extent.  Not  doubting  but  the  curiosity  of 
many  of  our  readers  will  be  gratified  by  ati  occasional 
account  of  them,  and  that  many  useful  hints  may  be 
drawn  from  them,  we  have  procured  the  followif)g  list  of 
those  recently  granted,  and  shall  continue  to  publish 
those  in  future.  More  particular  accounts  have  been 
inserted  of  many  of  them  in  several  of  our  preceding 

volumes. 

*  Sir  Jofeph  Banks. 
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dn  the  Year  1805. 

Messrs.  Despiaux^  for  a  loom  for  weaving  cloth  and 
stuffs. 

M.  DesrQcheSf  for  a  new  kind  of  light  carriages,  undep: 
the  deiiomiaation  of  Telegraphs. 

Messrs.  Singer  and  Co.  for  a  kiln  for  burning  tiles  and 
bricks. 

M.  Bandaur,  for  an  economical  oven,  to  be  heated 
without  putting  the  fuel  into  the  oven. 

Messrs.  Jobert,  Lucas^  and  Co.  for  tlip  iqveption  ^f  a 
doth  of  wool  and  mi2(:ed  wools  of  France,  \ix  imitation  of 
cacbemire. 

M.  Curaudeau,  for  a  method  of  constructing  furnaces, 
cbimnies,  stoves,  &.q. 

The  same,  for  a  process  by  which  he  m^k^  roach 
alum. 

M.  jyidoty  for  a  method  of  casting  printing-types.  " 

Messrs.  Fayreau  and  Thiebauty  for  a  hand-loom,  or 
continual  rotation. 

M.  Bntgnieres^  for  an  improved  distillitig  apparatus. 
"M.  Waihierj  for  a  machine  for  raising  the  nap  on 
woollen  cloths. 

In  the  Fear  l^oe. 

Messrs.  Cannes  and  Lanaspeze/ tor  a  machine  to  pre- 
vent chimnies  from  smoking. 

M.  M.  J,  B.  Cellier^  for  an  indestructible  and  incorrup- 
tible  ink. 

M.  Curaiidauy  for  an  improvement  in  his  pyrotechnic 
constructions,  for  which  he  had  obtained  a  former  patent. 

Messrs,  Guillaume  and  Lemarre^  for  the  invention  of 
a  method  of  producing  protot3rpe  editions, 

M.  Janin,  for  the  invention  of  processes  for  gilding  on 
wood. 

M.  James 
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M.  James  Douglai  * f  for  improvements,  changes,  and 
additions  to  the  machines  for  spinning  wool,  for  which 
he  had  obtained  a  former  patent. 

Messrs,  Moritassier  and  Heine ^  foi  the  composition  of 
pitch  and  tar, 

M,  Andre  Lorraine f  for  the  invention  of  a  process  in 
the  fabrication  of  candles,  perfumed  w'ax-tjjipers,  whitq 
and  coloured. 

Messrs.  Terneaux^  brothers,  for  a  new  special  of  stuffs, 
in  imitati<?n  of  Spanish  wool. 

M.  Loiigey  for  improvements  and  additions  to  hif 
lan)ps,  having  a  current  of  air,  for  which  he  had  obtiuned 
a  former  patent. 

M.  Stickwicr^  for  the  invention  of  ^n  easy  method  of 
rectifying  alcohol,  at  a  little  expense. 

Messrs*  Benoist^  Piniaux^  son,  and  GuillmSf  for  new 
methods,  processes,  and  machines,  for  clarifying  and 
perfectly  refining -sugar. 

M.  Georges^  for  an  improvement  in  thp  machine  for 
carding  wool,  for  which  he  had  obtained  a  former  patent* 

M.  Caron^  fqr  the  invention  of  a  new  proces9  in,  and  a 
frame  for,  the  composition  of  peruqqes. 

M.  Durivoir.  for  the  construction  of  several  new  car- 
riages,  and  additions  to  them. 

Messrs.  Girard,  brothers,  for  improvements  an4  addi- 
tions to  their  hydrostatic,  and  mechanical  lamps  an4 
globes  of  crystal,  . 

M.  Marmontj  for  the  invention  of  a  mirror,  which  be 
calls  OdontQtechnic. 

M.  Adam,  for  improven^ents  and  additions  to  the  pror 
cess  which  he  employs  to  draw  from  wine  all  the  alcohol 
that  it  contains. 

*  This  perfon  is  a  native  of  Great  Brilaiti,  9nd  had  obtained  feveral 
patents  in  England  previous  to  his  fettling  in  France. 

M.  Delatour 
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M.  Delaiour^  for  an  addition  to  the  method  by  which 
be  makes  boats  to  adrance  against  the  strean\  of  rivers 
without  the  help  of  any  human  power. 

M.  G^nieZy  for  the  invention  of  cylinders,  upon  which 
are  applied,  by  means  of  a  resinous  cement,  moveable 
characters  for  the  printing  of  linens,  paper,  music,  ty- 
pographical objects,  &c. 

Messrs.  CaUias,  brothers,  for  an  improvement  and  ad- 
dition to  the  method. of  carbonizing  turf. 

M.  Albert,  for  improvements,  changes,  and  additionis 
to  his  wheel  of  a  double  power. 

M.  Faux,  for  improvements  ^nd  changes  in  his  ma- 
chine for  opening  and  carding  wool. 

Messrs.  Gain  and  De  Marperger^  for  their  invention  of 
an  hydraulic  machine  for  raising  weights. 

M.  Desquinemare,  for  the  invention  of  a  machine  which 
he  calls  Palmare  An^mometre. 

M.  De  Marguerie,  for  an  economical  fuel. 

M.  PouUeau,  for  the  invention  of  a  musical  instrument, 
which  he  calls  Orchesirino. 

3/.  and  A.  Dubouchet,  for  the  invention  of  a  new 
method  of  managing  boats. 

M.  De  Loj^me,  for  the  invention  of  a  velvet  embroidery. 

M.  Latnlleneuve,  for  the  imitation  of  Wedgewood  Por- 
celaine,  in  all  kinds  of  subjects.  Made  in  irietal,  and 
varnifehed. 

Messrs.  Christ  and  Potter,  for  a  new  method  of  prepar* 
ing  turf. 

M.  Demoutier,  for  a  method  by  means  of  which  water 
inay  be  drawn  from  a  great  depth,  and  raised  to  the 
highest  degree  of  elevation. 

M.  Caron,  for  an  addition  and  improvement  in  his 
frame  for  making  peruques,  for  which  he  had  a  former 
patent. 

M.  LcnnU 
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M.  LaviUeneicvej  for  the  invention  of  a  method  of  gild- 
ing with  oil,  in  burnished  gold,  all  sorts  of  objects  made 
in  varnished  metal. 

M.  WhitCj  for  additions.  ,and  improvements  in  the 
system  of  preparing  materials  for  spinning,  and  of  spin* 
hing  them,  for  which  he  has  obtained  a  former  patent* 

M,  ThMorieVj  for  an  addition  to  and  improvement  in 
his  stoves,  which  he  calls  Fumitores,  and  for  which  he 
obtained  a  former  patent. 

M^Jajy^j  for  the  invention  of  a  machine  for  drawing 
steel,  brass,  and  iron  wire* 

M.  Berardf  for  the  invention  of  a  distilling  apparatus. 

Messrs.  Oyon  and  Co.  for  an  improvement  in  the 
method  of  preparing  turf,  for  which  he  obtained  a 
former  patent. 

^  M.  Ollivier^   for  a  new-invented  stove,  which  he  has 
entitled  a  Calarifere. 

M.  C}umaTy^  for  the  invention  of  a  method  for  improv- 
ing the  distillation  of  brandy  and  other  spirits. 

M.  Gensaid,  for  the  invention  of  a  macliine'by  which 
^  the  necessary  heat  is  applied  to  the  spinning  of  cotton^ 
by  means  of  steam. 

M.  BarrCj  for  an  improvement  in  the  method  of  proving 
brandy,  and  other  spirits. 

Messrs.  Jourdan,  father  and  son,  for  an  improvement 
in  the  frame  for  making  the  ground  of  silk  lace,  in  imita- 
tion of  the  English  ;  and  for  which  they  had  obtained  a 
former  patent. 

M.  Harelj  for  the  invention  of  an  economical  chimney, 
which  is  both  inoffensive  and  agreeable. 

M.  Pigarros^  for  a  new  method  of  suspending  car- 
riages. 

M.  Brocket^  for  a  new  reverberating  furnace,  which  is 
both  economical  and  portable. 

M.  Chab&ne, 
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M.  Chabane^  for  an  improvemeot  aiid  addition  to  bis 
carriages  Called  VelocifcreSy  for  which  he  obtained  a 
former  patent.  ' 

M.  BcUemere^  for  a  machine  united  by  a  double  lever 
and  balance^  for  making  ribbed  stockings.  Tike  the  English. 

M.  Lavocaiy  for  a  new  kind  of  wind-mill. 

M.  Menauttf    for  a  new  fire-mill  *  for  grinding  corn* 

1\ladamfe  Adhimar^  for  a  machine  which  she  calls  Force 
Lvmiiire,    . 

M.  Pouchet,  for  an  improvement  in  the  system  of 
rolling. 

M.  Cartier,  for  doubling  the  pojRxr  of  horses,  gigs,  and 
chariots,  by  adapting  pulleys  to  them, 

M.  Jacquardy  for  a  thread-loom.  > 

M.  Bcrardy  for  addijtions  and  improvements  in  the  dis- 
tilling apparatus  for  which  he  obtained  a  former  patent. 

M.  Bruguiere,  for  alterations  in  the  distilling  apparatus 
for  which  he  obtained  a  former  patent. 

M.  BienunUy  for  a  macliine  for  spinning  wool. 

Messrs.  Singer  and  Co,  for  additions  and  improvements 
In  his  oven  formed  of  tiles,  lime,  &c.  for  which  he  has 
obtained  a  former  patent. 

M.  BourdeuXy  for  a  portable  saw. 

M.  Meunier^  for  a  new  method  of  fabricating  ribbons, 
shawls,  mohairs,  velvets,  &c.  (having  the  shag  or  plush 
ornaments  woven  in)  ;   aad  all  materials  spun  wMth  gold 
and  silver,  in  all  lengths,  shades,  and  patterns,  in  one  or  ^ 
several  colours. 

IVI.  Rebout,  for  an,  apparatus  for  distilling  brandy. 

W.  Bernav&ny  for  improving  the  method  of  applying 
the  heat  from  a  smith's  hearth  to  the  purposes  of  distilla- 
tion aud  evaporation. 

.  ♦  Moji  likely  a  steam  engine, 
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Hepari  on  the  different  Method's  of  extracting  with  Advan- 
tage the  Salt  of  Soda  from  Sea^Salt. 

-£?y  Leuevrej  Palletieu,  D'Arcet  and  Giroud  ; 
extracted  *y  J.  C.  Delametherie. 

(Continued  from  Page  240.) 

JL  His  experiment  Was  repeated  some  days  afterwards 
in  the  same  furnace,  and  with  the  same  quantity  of  matter, 
but  with  a  sulphate  of  soda  taken  from  the  manufactory 
at  Payen,  wliich  we  had  carefully  calcined*  The  samiT 
precautiohs  were  tajcen  as  before,  and  the  operation  was 
terminated  nearly  within  the  same  time* 

A  sample  of  each  of  these  substances  was  taken  ;  they 
were  caustic,  and  crumbled  with  facility. 

Five  pounds  of  this  rough  soda  were  exposed  to  the  air  fot^ 
twenty  days  ;  it  there  slacked  and  fell  mto  powder,  and 
in  that  state,  its  weight  was  so  much  increased,  that  the 
five  pounds  weighed  eight.  This  augmentation  was  ow- 
ing to  the  water  and  carbonic  acid,  which  the  caustic 
soda  had  attracted  from  the  atmosphere.  It  must  be  bb« 
served,  that  while  the  soda  thus  siacked,  sulphuretted 
hepiatic  gas  anc^  heat  were  disengaged.  We  shall  see  by 
what  follows,  that  the  residue  is  a  true  pyrophorus.  ^ 

The  Products  ofM,  Allan's  Hough  Soda. 

lb.      oat. 
Rough  soda  made  with  sulphate  of  soda  and 

iron     ------      -      -      ----     100     0 

The  leys  evaporated,  yielded  crystallized  soda  '  71     4 
Soda,  dry  and  pulverulent,  partly  caustic  and 
partly  aerated,  containing  a  little  iron  and 
charcoal    ---------      --        22  11 

Vql.  it. — ^8econ©  Series.  R  r  Jtesidue 
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Residue  of  the  Leys. 

Salphuret  of  iron,  uhited  with  a  little  charcoal  dried, 
86  pounds  six  ounces. 

This  process  is  absolutely  the  same  as  that  proposed  to 
government  in  1777  by  Malherbe,  then  a  Benedictine 
friar,  and  upon  which  Macquer  and  Montigny  made  a 
favourable  report  on  the  I3th  of  March,  1778. 

There  was  likewise  a  second  report  made  to  govern- 
ment equally  favourable,  on  16th  of  August,  1779,  by 
Grignon.  This  experiment  was  made  at  Croisic,  by 
Athenas  in  junction  with  ^Jallierbe,  on  several  thousand 
weight  of  matter ;  but  it  was  with  the  sulphuret  of  iron 
that  it  was  executed.  Thus  the  priority  of  the  decompo- 
sition of  sea-salt,  and  of  the  extraction  of  its  base,  is  de- 
cidedly in  favour  of  these  philosophers  ;  and  thus  all  these 
processes  are  the  necessary  consequences  of  their  labours, 
which  were  already  known  several  years  before. 

Process  of  Messrs,  Malherbe  and  Athenas ^  by  the  Agenof 
of  Iran, 

The  process  of  Malherbe,  which  was  communicated  to 
usbyJourdan,  proprietor  of  the  Glass-house  at  Muntz- 
hal,  and  confirmed  .by  Malherbe  himself,  is  very  simple, 
**  He  says,  take  such  a  quantity  as  isrequij5ite  of  sulphate 
of  soda,  add  tV  of  charcoal  ia  powder,  and  \  of  iron,  or 
old  iron,  it  matters  not  which  ;  melt  the  whole  together; 
when  the  mass  is  melted  and  vmu  off,  it  hardens  ai  it 
cools ;  but  it  soon  crumbles  in  tlje  air :  the  ley  made 
from  it  js  greenish,  owing  either  to  a  little  iron  or  the 
charcoal  which  the  caustic  alkali  holds  in  solution  ;  how- 
ever, evaporate  the  solution  and  crystallize  your  salt,  or, 
what  is  still  better,  evaporate  it  to  dryness,  calcine  it  to 

a  slight 
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a  slight  incandescence,  add  you  will  have  a  mineral  al« 
kah,  possessing  all  the  properties  you  require." 

We  have  said  that  this  process  of  Malherbe  was  authen- 
tically stated  in  the  year  1778,  and  now  that  it  is  used  by 
Alban,  in  his  manufactory  at  Javelle,  it  will  no  doubt 
succeed. 

Process  of  Malherbe  and  AtheJiaSy  by  the  Agency  of  SuU 
phate  of  Iron, 

'*  Take,  says  Athenas,  14  parts  of  sulphate  of  iron, 
which  has  been  ciilcined  at  a  mild  heat,  to  redness,  in  a 
reverberating  furnace,  adcj  ten  parts  of  calcined  sea-salt, 
keep  up  the  fire  ui\til  the  muriatic  acid  is  entirely  disen- 
gaged ;  then  the  sea-salt  being  converted  into  sulphate  of 
soda,  and  the  mass  hot  and  well  m^ted,  charcoal  must 
be  add^d,  and  the  whole  mass  fused.  The  oxyd  of  iron 
returns  to  a  metallic  state,  and  recombines  with  the  sul- 
phur ;  the  mass  which  crystallizes  internally,  as  it  cools, 
in  brilliant  and  sparry  leaves,  must  be  taken  out  of  the 
furnace  :  this  mass  forcibly  attracts  the  moisture  of  the 
air,  and  effloresces,  owing  either  to  the  particles  of  py- 
rites tluit  are  disseminated  in  it,  or  the  alkali  that  it  con- 
tains in  a  caustic  state,  and  which  consequently  attracts 
water  with  avidity. 

*'  The  wholje  is  dissolved  in  order  to  separate  this  salt ; 
and  the  residue  is  a  paste  of  a  greenish  blue,  which  ap- 
proaches very  nearly  to  the  colour  of  Prussian  blue.  It 
has  the  viscosity  of  the  lees  of  wine,  it  requires  a  great 
number  of  washings  to  dcprivje  it  entirely  of  all  the  alkaline 
matter:  if  exposed  to  a  mild  heat,  it  heats  and  inflames 
in  the  same  manner  as  a  mixture  of  sulphur,  iron,  and 
9vater.  The  sulf)hate  of  iron  which  results  from  it,  is  in 
the  state  of  the  incrystallizable  mother  waters,  owing  to 
jibe  inflaoamation  produced  by  the  rapidity  of  the  de^pm- 
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position.  The  calcined  ferruginous  residue  yields  ttie 
English  red  brown  of  cooimercei  which  compensates  for 
p«rt  of  the  expense.'* 

The  use  of  sulphate  of  iron  appears  to  have  owed  its 
origin  to  the  difficulties  which  Athenas  met  with  in  mak-? 
ing  sulphuric  acid  without  saltpetre,  who,  in  order  to 
make  it  cheap,  ancj  to  dispose  of  it,  ,was  tempted  to 
substitute  martial  vitriol.  He  adopted  this  method  more 
willingly,  because  the  sulphurous  turf,  and  the  vitriolic 
parth  in  the  environs  of  Laon,  Beauvais,  Soissons,  Stt 
Quentin,  and  La  Fert6  Milon,  &.c.  yield  this  sulphate 
in  abundance ;  they  are  so  plentiful,  that  the  hundred 
weight  of  this  ore  cost  at  that  time  but  four  shillings, 
which  wouVl  produce  30  pounds  of  sulphate  of  it"on ;  and  by 
operating  in  Bretagne,  because  of  the  great  market  for 
sea-salt,  this  vitriol  had  been  sold  on  the  spot  at  the  price 
of  seven  livres  the  quintal,  but  his  d^eans  Would  not  peiripit 
him  to  make  these  establishments, 

Before  we  proceed  any  farther  on  this  subject,  we 
should  call  to  mind  the  labours  of  Lorgna  on  the  native 
mineral  alkali,  and  on  the  decomposition  of  sea-salt,  pub* 
lished  in  the  Journal  de  Physique  for  the  year  1786 ;  we 
there  see  that  he  has  decomposed  sea  salt  by  martia)  vir 
triol  and  alum,  and  that  he  has  made  vitriol  of  soda,  by 
the  simple  mixture  of  martial  vitriol  with  common  salt, 
mereh'  by  moistening  it  with  water,  and  by  the  help  of 
agitation  and  a  gentle  heat.  We  may  farther  observe, 
that  one  of  his  friends  had  decomposed  it  by  the  same 
process,  solely  by  the  help  of  the  moisture  resulting  from 
the  water  of  crystallization  :  these  experiments  were 
made  since  the  work  of  Messrs.  Athenas  and  Mklberbe, 
but  it  is  eight  years  since  M.  Lorgna  published  it  in  the 
above  very'widely-circulated  journaL 
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Mt  in  the  decora positioo  of  sea-salt  to  convert  it  into 
sulphate  of  soda,  the  method  of  substituting  martial  tI- 
triol  or  sulphate  of  iron  for  sulphuric  acid,  has  appeared 
to  us  of  high  importance,  w.e  shall  also  describe  an  ex- 
periment that  was  made  at  Javjelle. 

**  Into  the  same  reverberating  furnace  that  was  before 
used,  400  pounds  of  martial  vitriol  was  introduced  with 
160  pounds  of  sea-salt:  the  furnace  had  been  already 
heated  in  the  morning ;  from  the  time  that  it  was  charged, 
it  was  kept  always  red  hot,  and  the  fire  was  augmented  by 
degreed:  the  disengagement  of  muriatic  acid  was  con- 
siderable ;  however,  it  was  not  until  it  bad  sustained  the 
fire  for  seven  hours,  that  the  muriatic  vapours  sensibly 
diminished,  and  that  the  sea-salt  was  converted  into  sul- 
phate of  soda ;  then  43  pounds  of  charcoal  in  powder 
was  added  by  degrees,  and  at  three  ditferent  times,  at 
intervals  of  half  an  hour  each  :  the  mass  melted  well,  and 
the  sulphate  of  soda  alkalised  with  facility.  We  thus 
obtained  unretined  soda,  mixed  with  iron,  similar  to  that 
which  we  had  before  produced  in  the  same  furnace,  the 
process  by  the  iron  being  executed  as  before.  The  pro- 
duce of  this  operation  was  228  pounds  of  rough  soda, 
which  contains, 

lb.    <^E. 
Salt  of  soda  dried,  partly  caustic  and   partly 

aerated       ----      -      .-     -.--«23S 

Undecomposed  sea-salt     -      -      -      -      ---120. 

Residue  after  the  lixivation,  or  sulphuret  of  iron 

united  to  a  small  portion  of  charcoal      «      -     62    0 

There  is,  therefore,  no  doubt  as  to  the  excellence  of 
this  process ;  the,  abundance  of  martial  vitriol  which  may 
be  furnished  from  the  quantities  of  turf  in  the  depart- 
|i)ient  of  Aii^ne,  and  in  the  lands  that  are  watered  by  the 
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Somme,  these  near  Nantz,  beside^  the  considerable 
mines  of  pyritous  coals,  which  are  near  Alais,  and  in 
short,  in  many  other  places,  where  it  may  be  more  or 
less  easily  extracted,  and  is  marketable,  will  be  a  certain 
resource,  to  supply  France  with  as  much  soda  as  her 
wants  may  render  necessary. 

Athenas  attempted  also  to  extract  soda  from  muriate  of 
sod^,  by  means  of  copper  and  zinc,  and,  he  says,  he  has 
succeeded  ;  zinc  in  particular  is  very  proper  for  this  de- 
composition. **  It  is  suflScient,"  he  says,  "  to  steep  a 
sheet  of  this  demi-metal  in  a  sdlution  of  sea  salt,  for 
twelve  hours,  and  afterwards  to  expose  it  to  the  air  for 
another  twelve  hours,  until  it  is  covered  with  a  saline 
eiBorescence."  But  as  in  this  place  it  is  less  necessary 
to  occupy  ourselves  in  matters  of  science,  and  pro- 
cesses that  relate  to  the  progress  of  chemistry,  than  on 
objects  of  immediate  utility,  and  more  ready  means  to 
supply  our  immediate  wants,  we  shall  content  ourselves 
with  naming  them:  zinc  being  besides  a  demi-metal, 
very  scarce  and  dear,  and  coming  from  foreign  coun- 
tries, obliged  us  to  renounce  it  intirely.  If  we  could  find 
at  home  a  plentiful  mine,  which  would  serve  for  this  de- 
composition in  its  original  state,  and  without  farther 
working,  then  zinc  or  its  ore  would  become  a  local 
agent.      *^ 

But  there  is  still  another  important  fact,  for  which  we 
are  indebted  to  Athenas  ;  which  is,  the  possibility- of  sub- 
stituting certam  species  of  iron  ore,  and  perhaps  the  mar 
jor  part,  for  old  iron,  to  effect  the  same  alkalisation.  It 
was  this  method  that  he  attempted,  and  with  success, 
from  the  beginning,  and  even  before  he  determined  to 
make  use  of  sulphate  of  iron,  with  a  kind  of  hematite 
iron  ore,  which  is  very  common  in  Brctagne,  and  is  pro- 
cured ifrom  tl>e  forges  of  Ldnou6e  and  Vaublanc:    be 
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makes  this  ore  red  hot,  and  extinguishes  it  in  water, 
which  renders  it  very  friable  and  attractable  by  th^ 
magnet  *.  He  pounds  it,  and  mixes  it  with  a  sufficient 
quantity  of  charcoal,  and  with  an  equal  weight  of  dried 
sulphate  of  soda :  the  rest  of  the  process  is  conducted 
and  executed  as  with  iron,  and  is  not  more  difficult. 

With  the  same  liberality  M.  Daguin  has  communicated 
the  supplies  that  may  be  drawn  from  the  great  and  num- 
berless turf  lands  in  the  departments  of  La  Vendde,  and 
La  Loire  itferieure.  This  turf,  by  simple  incineration, 
furnishes  such  a  quantity  of  sulphate  of  soda,  that  there 
are  some  turf-lands,  such  as  that  of  Monton,  below 
Nantes,  of  which  the  ashes  yield  one  fourth  of  their 
weight  of  this  salt.  In  1792,  he  composed  from  the  ley 
of  these  ashes  200,000  weight  of  sulphate  of  soda,  and 
he  has  written  to  inform  us  that  by  collecting  all  the 
ashes  produced  from  this  country  and  its  environs,  500,000 
pounds  of  this  salt,  might  easily  be  manufactured  an- 
nually. This  is  a  great  supply,  and  is  by  no  means  to 
be  neglected. 

It  is  however  to  lie  observed,  as  M.  Athenas  advises, 
that  it  would  be  wrong  to  make  use  of  the  turf  from  thtj 
departments  of  Bretagne,  with  a  view  of  establishing  a 
large  manufactory  to  burn  it  only.  Wood  is  very  scarce 
in  that  country,  and  although  turf  is  not  dear,  yet  most 
of  the  inhabitants  of  Croisic  and  its  vicinity  commonly 
use  fuel  made  from  the  dung  of  animals^  kneaded  with 
their  litter,  and  dried  In  the  sun,  a  custom  which  has  been 
always  practised  by  the  inhabitants  of  Egypt.^    Those  of 

•  It  is  probably  only  the  trite  hematite  iron  ore  that  is  attractable 
\^  the  magnet,  even  when  calcined.  However  tliat  may  be,  we  have 
repealed  this  process  with  sparry  ore ;  and  we  have  likewise  decon)'- 
posed  the  sulphate  of  soda,  and  liave- obtained  carbonate  of  soda 
crystallized. 
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Frise  have  mixed  their  turf  with  clay  ever  since  the  timrf 
of  Pliny,  and  in  several  cantons  in  Flanders  they  knead  it 
in  the  Summer  with  the  rubbish  and  dust  of  pit  coal, 
which  they  dry  in  the  sun  befgre  the  houses,  and  preserve 
for  winter  use. 

But  it  would  be  well  to  collect  in  the  houses,  in  case  of 
a  scarcity,  all  the  ashes  from  the  fire  places,  to  wash 
them,  and  afterwards  to  ejitract  from  them  the  salt  for  this 
purpose. 

There  is.  another  process  which  has  been  long  known 
in  England,  and  which  M.  Arthur  was  the  first  to  exe- 
cute in  Paris.  It  consists  in  decomposing  the  muriate  of 
soda  by  lead.  But  as  M.  Arthur's  object  was  to  prepare 
the  superb  yellow  of  lead,  or  mineral^  yellow,  for  his 
colours,  he  neglected  the  soda  that  resulted  from  this 
operation. 

It  is  under  those  two  points  of  view  that  this  process 
has  been  taken  up  by  Messrs.  Chaptal  and  Berard,  and 
for  which  they  have  made  an  establishment  near  Mont- 
pellier ;  and  as  their  method  is  very  simple,  is  executed 
in  the  large  way,  and  is  described  with  simplicity,  we 
shall  transcribe  it  entire. 

Process  of  Chaptal  and  Berard ^  for  decomposing  Sea  SaU^ 
or  Muriate  of  Soda y  and  extracting  the  Svdafrom  it. 

"  Take  four  quintals  of  litharge  well  sifted  ;  distribute 
it,  in  equal  portions,  into  four  large  glazed  earthen 
vessels. 

*^  Dissolve,  in  another  place,  a  quintal  of  sea-salt  in 
about  four  quintals  of  water. 

"  Pour  into  each  of  the  four  earthen  vessels  a  quarter 
of  this  solution  of  sea-salt,  in  order  to  form  a  paste  of  a 
slight  consistence.  Leave  the  whole  at  rest  for  some 
hours  j  and,  when  you  perc«ive  that  the  surface  begins 
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to  wliitcn^  it  must  be  stirred  with  ^  strong  ivoodett  spa- 
tula* Without  that  the  paste  would  become  very  faatd^ 
and  a  great  part  of  the  sea-salt  would  ciscape  decomposi- 
tion. 

**  It  must  be  stirred  continually  as  it  thickeins^  slnd 
should  be  diluted  with  fresh  quantities  of  the  solution  of 
aea^salt,  so  as  to  keep  it  always  of  the  same  degree  of 
consistency.  If  thete  be  not  enough  of  the  solution, 
water  only  may  be  used  towards  the  end  of  the  operation. 

'^  In  this  manner  the  decomposition  is  effected  within 
twenty-four  hours,  and  the  result  then  is  an  homogeneous 
paste,  very  white^  without  lumps,  presenting  a  mass 
much  more  cousidefable  than  thati  of  the  litharge  em^* 
ployed. 

'^  It  is  best  to  leave  this  paste  In  the  vessels^  for  an- 
other four-and-twenty  hours;  and  to  stir  it  from  time  to 
time,  that  the  decomposition  may  be  perfectly  effected* 

*'  In  this  state  the  soda  is  caustic,  and  imbibes  tb& 
muriate  of  lead*  In  order  to  separate  this  soda,  it  is  only 
necessary  to  wash  it  properly. 

"  For  that  purpose,  dilute  the  paste  with  a  sufficient 
quantity  of  boiling-water,  pouring  in  a  little  at  a  time^ 
and  shaking  the  mixture  continually ;  for  witliout  that 
the  paste  becomes  lumpy,  acid  very  difficult  to  wash. 

<<  Separate  afterwards,  by  decanting  it,. the  clear  solu- 
tion of  soda,  and  disengage  the  remaindier  of  this  alkali- 
from  the  sediment  by  filtration,  and  by  expre^ion  in  a 
linen  cloth. 

**  The  soda  is  obtained  dry,  by  evaporating  the  liquor. 
in  iron  vessels.  By  this  process  75  poundsr^of  soda  is 
procured,  which  is  much  more  pune  than  the  best  soda 
of  commerce,  although  mixed  with  a  oertain  quantity  of: 
muriate  of  lead,  and  sometimes  with  a  little  common  salt, 
which  may  be  separated  from  it  by  subsequetit .operations.. 

Vjj^i..  X-— Second  Seri£s.  S^  s       « This 
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*•  This'  soda,  which  is  rery  eaustic,  absorbs  catbonic 
acid  in  th6  air,  and  increases  m  freight. 

**  Products  of  this  Operation  in  Muriate  of  Lead. 

*<  1.  This  muriate  calcined  produces  a  yellow  colour, 
solid  and  brilliant,  and  n&ay  be.  employed,  imccessfuily 
with  oil.  • 

'^9.  If  sulphuric  acid,  weakened  tn  20  or.  25  degrees 
of  the  aeroaeler,  be  poured  upon  the  muriate  of  lead,  it 
kmnediately  appears  of  a  dazzling  wiiite  ;  the  mass  dtmi- 
Bishes  considerably  in  size  ;  and  there  results  a  sulphate 
(^.lead,  of  an  esctreme  division  and  fineness.  This  salt  is 
washed  afresh  ini  a  great  deal  df.  water.  It  is  mixed  with 
the  greatest  care,  in  mills  similar  to  those  used  in  Holland 
for  making  cer us.  By  tbis  .iqethcd ;  it  becomes  of  a  proper 
consistency*  It  is  afterwards  put  into  porous  crucibles; 
which  are  placed  upon  stages,  to  facilitate  the  exsic- 
cation. V-  ^        I  i 

*^  This  white-lead  might  serve  asa  isub^itulte'  in  com- 
merce for  that  of  Holland.  Il  does  not  becotneyeilow* 
Kith  oil;  and  it  differs  from  that  of  coomnlsrce  only  by 
being  lighter^  and  ooosequeiitly  spreads  less  easily -over 
the  body:  to  be  covered  with  it. 

<^  This  wbitis4ead  might  be  employed  in  paint  tng^;.  but 
the  artist  who  would  use  it  to  com  wainsootsi,  dcMM^,  or 
windows,  will  find  that  it  has  not  so  strcMig  a  b^dy  as  that 
of  Holland*  - 

^'  If  the  sulphate  of  lead  be  decomposed  by  absolution 
of  «lkali,  tll9  oxyd  that  i£r  precipitated  is  of  a  istronger  con- 
^stency  than  the  sulphate  itsdf,  which  makes  it  approach 
more  to  the  nature  of  ti|e  wbite^Iead  of  Holland;  hut  in 
this  'State  oils  -will  turn  it  rather  yellow. 
*  ^^3,  The  muviate-of  lead  tmy  be  decomposed  by  means 
of  cai^on^  aiid  all  the  kad  containdd  iiithe  litharge  would 
t        "  :  I  .  ^  then 
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^hen  take  a  metallic  form.  This  decomposition  may  be 
effected  in  several  ways. 

"  A*  The  muriate  thrown  upon  lighted  coals. becomes 
of  a  yellow  approaching  to  red,  and  is  reduced  to  lead. 

"  B.  When  dried,  and  well  mixed  with  one^fourth  of 
its  weight  of  pounded  charcoal,  and  exposed  tp  the  fire 
in  iron  vessels  made  red-hot,  it  yields  about  80  pounds  of 
lead  to  the  S. 

"  When  'dried,  and  mixed  with  the  lees  of  wine  or 
tartar,  and  treated  as  above,  i^t  furnishes  the  same  quan- 
tity of  lead.  By  this  last  process,  besides  the  lead,  a 
certain  quantity  of  pearUashes  are  obtained,  mixed 
with  a  little  salt.  This  new  product  diminishes  the  ex- 
pense of  the  operation." 

They  are  aware  that  this  process  cannot  be  generally 
j^dopted,  owing  to  the  price  of  lead  and  litharge,  which 
would  not  fail  to  rise  as  it  became  more  difficult  to  pro- 
cure, for  that  which  commerce  supplies  would  pever  be 
sufficient  for  so  considerable  a  demand  ;  but  it  is  no  less 
true  that  this  process  wh^n  employed  with  the  view  of 
(Qalcing  the  white  or  yellow  of  lead,  would  be  very  prac<« 
ticable  in  the  neighbourhood  of  lead  mines,  and  especially 
near  large  glass  works,  where,  according  to  the  greater  oc 
l.ess  quantity  of  lead  tliat  the  soda  absorbs,  it  becomes  in 
melting  very  favourable  to  vitrification,  and  lyill  even 
?idd  to  the  l)e^inty  of  the  .crystal. 

Process  of  Carny. 

Garny  likewise  has  remitted  to  us  a  memoiK'  containing ' 
fivers  methods  of  decoi^iposing  muriate  of  soda. 
.    This  method  consists  ^^  in  slacking  quick-lime  in  water^ 
j^ncl  afterwards  adding  to  it  a  saturated  solution  of  sea- 
salt  ;  it  is  made  into  a  paste  tvhich  is  exposed  in  a  low 
^amp  pkce^  where  the  air  does  not  circulate  too  freely* 
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The  surface  of  this  mixture  becdmes  covered  with  an  ef* 
florescence  of  carbonate  of  soda,  which  is  renewed  re- 
peatedly ;  and  when  at  last  the  lime  is  exhausted,  it  may 
he  calcined  afresh,  and  the  same  operation  successively 
repeated/*  '  , 

We  think  that  this  process  may  be  executed,  but  only 
in  situations  equally  productive  of  salt,  of  lioie-stone,  and 
fuel  proper  for  performing  th^  calgipation.  As  for  the 
rest,  this  method  i$  simple,  and  it  is  with  reason  that  the 
author  stiles  it  natural.  We  think  that  the  oxyds  of  iron 
might  be  joined  with  it,  such  as  are  found  in  different 
states  in  earths  and  stones  ;  ^bus  the  ordinary  bricks  wqu)4 
be  an  excellent  nxaterial. 

It  actually  bappiens  that  in  new  buildings,  in  vaults, 
which  are  built  with  cement,  the  joinings  of  the  stones 
are  often  covered  with  these  efHorespenses  of  carbonate  of 
soda.  , 

Proust  observed  several  years  since  ai>  efflorescence 
on  the  surface  of  the  slates,  with  which  the  cellar^  at 
Angers*  are  built.  Lorgna  had  also  observed  the  ^ame 
thing  in  nS2,  as  he  passed  some  subterraneous  fqrtificar 
tions  at  Veronne.  Pelietier  has  related,  that  eighteen 
months  since  he  collectec}  some  from  a  brick  H'alJ,  which 
formed  a  part  of  the  military  hospital  at  Arras.  Desyeux 
and  Parmeutter  found  an  abundant  efHorescence  on  the 
walls  of  the  vaults  ancj  low  places  of  the  i^cvv  buildings  at 
Dieppe,  Fecamp,  and  Havre. 

In  short,  the  observation  of  a  similar  fact,  and  which 
confirms  wlmt  we  have  already  said,  has  given  rise  ^o  a 
memoir  which  has  been  addressed  to  us  by  Messrs.  Lucas, 
jLong-champ,  and  Cizotz,  and  it  is  from  this  observatioi^ 
fna^de  by  chifuce,  that  they  propose  a  mixture  of  lime, 
sand,  and  a  saturated  soldtion  of  muriate  of  soda,  the 
fy^pl|^  tempered  to  the  consistence  of  mortar,  with  which 
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the  Salt  of  Soda  from  Sea^dt.  3  it 

tfaey  plaster  the  walls  of  vaults,  having  a  proper  circula- 
tion of  air  to  establish  a  manufactory,  of  soda. 

To  this  process   Carny  has  added  another  with  the 
02^yd  of  red  lead  ;  it  is  as  follows  : 

^*  Take  50  pounds  of  the  oxyd  of  red  lead  and  40  pounds 
of  sea<-sak  ;  put  the  whole  into  an  iron  vessel  placed  upon 
a  furnace.  Stir  the  mixture  as  the  salt  decrepitates; 
when  the  decrepitation  has  ceased,  pour  a  little  water 
upon  it.  Stir  it  alternately ;  the  matter  will  swell  and 
become  pasty  ;  continue  to  mix  it  and  pour  water  upoii 
it,  until  the  oxyd  is  white  in  all'  its  parts,  and  the  water 
.covers  the  mass  about  the  depth  of  an  inch.  Then  ex« 
tinguish  the  fire  j  pour  the  mixture  into  a  leaden  caul- 
d^on,  containing  about  100  pounds  of  hot  water,  stir  it 
again ;  then  leave  it  to  deposit  for  ten  minutes,  draw 
pfF  the  clear  .lif|uor,  and  evaporate  it  to  a  pellicle  in  a  se- 
cond cauldron ;  ^yhen  at  from  -34  to  36  degrees,  pour  it 
into  a  third  cauldron,  and  leave  it  covered  over  with  a 
woollen  cloth  for  the  space'  of  .tbrfee  6r  four  days.  Dur-  ' 
ing  this  tiipe,  a  great  part  of  the* muriate  of  soda  which 
has  escaped  decomposition,  crystaltissei^ ;  but,  as  it  still 
remains  in  the  liquor,  as  well  as  the  oxid  of  lead  with  the 
free  soda,  evaporate  it  to  dry ne^,  and  you  will  obtain  a 
caustic  soda  holding  a  little  oxyd  of  lead  in  solution ;  se- 
parate it,  and  leave  the  liquor  exposed  to  the  air  ;  the  car- 
bonic acid  that  unites  with  it,  precipitates  the  lead  in  a 
white  and  crystalline  form  ;  it  is  certain  that  there  is  no 
lead  remaining,  when,  by  mpans  of  an  acid,  no  more 
precipitate  can  be  obtained. 

'^  The  residue  contains  :  1.  Muriate  of  soda  :  2.  muri- 
ate of  lead:  3.  wh^teoxyd  and  not  combined:  4.  plo'm- 
bate  of  lead :  5,  and  lastly,  carbonate  of  soda,  or  aerated 
ftoda.  Repeated  washing  carries  off  all  these  salts  with 
facility,  and  nothing  remains  but  white  oxyd  and  muriate 
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ef  ieui.  This  is  easily  seduced  with  oil,  cnr  ebe  it  takes 
a  fine  yellow  colour ;  when  treated  only  by  molting,  it 
naatkes  the  finest  yellow  of  lead." 

It  is  to  be  observed,  that  this  is  the  same  process  both 
as  to  the  materials  and  the  results,  as  that  of  Cbaptal  and 
Bctrajrd,  which  ve  ha^e  related  above :  it  is  nearly  as 
diipple,  yet  diftiereotly  conducted  in  tlie  whole  of  the 
operation  :  and  this.detail  illustrates  the  process  and  fa/ 
cilitates  its  success.  As  for  the  rest,  Carny,  although  an 
eftligbtened  and  impartial  man,  has  judged  this  process 
more  severely  th^n  we  do  ;  for  we  admit  of  oircumstaBces 
that  he  does  not. 

TO  B£  CONCLUDED  IN  OUR  NEXT* 


List  (^  Patents  for  Imomiiions,  SCc. 
(Continued  from  Page  240,) 

W  ILLIAM  Hance,  of  Tooley^streety  ta  the  parish  of 
St,  OJave,  Southwark,  aud  county  of  Surrey,  Hatter ; 
for  a  method  of  rendering  winter-proof,  lie^.?^r  and^otber 
b^|s.     Dated  Jamiary  29,  liQl. 

$^NjAMifi9  SouTHcoMBE,  pf  Bfick-Iaue,  m  tji^  pati^b 
of  St.  Lu}(e,  in  the  county  of  Middlpse^i:,  Tin-plater* 
ti(oi;ker ;  for  a  method  of  making  flexible  or  malleable 
jpn^alUc  plates  into  convex  or  concave  fpri^s  or  hollow 
sbfspfs.    Dated  January  29,  1B07. 

BicHARD  Friend,  of  the  Broad-way,.  St.  Thoxnas's^ 
in  the  Borough  of  Southward,    and  county  of  Surrey, 
Gon-c^rriage-maker ;  for  improvements  ip  the  makhig 
9^  working  gun  aad  .carron^de  carriage*. 
JJafe^d.  January  29,  iB,01. 

.  I^A«^  Oaoill,  of  the  town  and  county,  of  tiie  tovn 
of  ]^ottiQgham>  FraoM^mitb  ^  for  certain  stops.%  woii^ 
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Ing  bolt«wheeb  affixed  to  the  mafiHioe  attdcfted  to  the 
cammon  waqKlace-firame  to  give  motion  to  the  said  ma^ 
chine,  and  also  ^  rotary  spindle,  ptojectrons^'  and  leVet^d, 
to  be  aflfired  to  ihe  said  frame  itself,-  td  give  motion  to 
the  said  frame  for  the  purpose  oP  lAannfacturing  by  a 
more  siik^le,  certain,  and  expeditious  metfaody  lace  6t 
net  wovk  of  varioas  figures  and  qualities,  with  silk,  cot& 
ton,  worsted,  or  other  materials,  |irodticed  from  aiiimal^ 
veg^able,  or  mineral  subi^tances. 
Dated  February'3,   1807. 

Richard  Lorentz,  of  Great  PortlaYid-streefc,  id  thu 
county  of  Middlesex,  Esq.  for  certain  machines  or  iiii. 
struments,  one  of  which  will  produced  instantaneotis  Ught, 
and  the  other  instantaneous  fire ;  <ioinmutiicated  by  fot 
reigtners  residing  abroad.     Dated  February  5,  1807; 

Jam£S  Essex,  of  the  town  of  Northamptbir,  WwjU 
stapler  and  Grocer ;  for  a  method  of  making  or  mail8J> 
f*cturing  dyed,  hotted,  or  fdted  w*ool,  into  mat&,  rugs, 
carpets,  Sia  of  various  coloors,  ffgtrres,  pattern^,  add 
mze&y  for  carriages,  halls,  parlours,  bearths,  and  sunrdry 
tither  purposes.     Dated  February  5j  1807. 

James  Spershott,  of  Sltelton',  in  the  cottd«y  of  8(si& 
ford,  Clay-merchant ;  for  an  improvement  in  thte'maSrtiM 
facture  of  earthenware.     Dated  Febritary  7,  1807; 

JoHK  Dav,  of  Camber  well-green,  in  the  pari«ih  of  St.' 
Mary  Lamb«th,  Stene-mason  ;  for  an  engine  for  th<^ 
purpose  of  loading  and  unloading  vessels,  and  a)so  f6t 
raising  large  anchors  and  other  immense  weights  to  af)j^ 
height  rcquiared.  Dated  Februat-y' 12,  itoT; 
•  Charles  Earl  STanhope,  for  improvements  nespiiJU 
iug  the  form^  construction,  and  n&anner  df  buiidirig  ated 
fitting  out  ships  and  vessels  for  the  purpose  of  navigation, 
and  especially  for  counteracting  or  diminishing  the  dan-* 
ger  of  that  most  mischievous  invention  for  destroying' 
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ships  sind  veaaefe,  ktiown  bjr  the  Dame  or  a(i|ieUatiba  of 
suboiariiie  bombs,  carcasses^  or  explosiotis  ** 
Dated  February  16)  ld07. 

James  Winter,  of  Stoke,  under  Hamdon,  in  the 
county  of  Somerset,  Gloye^maiiufacturer  ;  for  a  machifle 
for  sewing  and  pointing  leather  gipves  with  neatness  and 
strength^  much,  superior  to  that  which  is  effected  by  ma* 
nuallabour.     Dated^February  20,  1807.      .    . 

Andrew  Kauffman,  of  the  parish  of  St.  Leonard 
Sboreditch,  in  the  county  of  Middlesex,  Musical-instru- 
ment-maker ;  for  imprbvement&in  .the  construction  of  tlie 
flageolette  or  English  flute.  Dated  Febrnary  20,  1807* 
.,  Archibald  Thomson,  of  the  parish  of  St.  John,  in' 
the  city  of  Westminster,  and  county  of  Middlesex,  engi- 
neer; for  improvements  (by  the  application  of  known 
principles)  upon  certain  parts  of  mill-spinning  for  spin- 
ning  of  wool  or  cotton.     Dated  February  20,   1807. 

Isaac  Sanford,,  of  the  city  of  Gloucester,  Civil  En- 
gineer, and  Stephen  pRicfe,  of  Stroud,  in  the  county 
of  Gloucester,  Civil  Engineer  *,  for  an  improvement  or 
method  to  raise  a  nap  or  pile  on  wooUen,^  cotton,  and  all 
other  cloth  which  may  require  a  nap  or  pile,  as  a  substi- 
tute fpr  teasels  or  cards^     Dated  February  20,   1807. 

Frederic  Albert  Winsor,  of  Pall  Mall,  in  the 
county  of  Middlesex,  Gentleman  ;  for  an  improved 
oven,  istove,  furnace,  or  apparatus  for.  the  extracting 
of  infld.mtinable  air  or  gas  and  oiUtar,  acetous  and  am- 
monial  liquors,  from  different  kinds  of  fuel,  for  reducing 
such  fuel  into  coke  and  charcoal,  and  for  completely  pu- 
rifying such  inflammable  air  or  gas  of  its  odour  during  a 
state -of  conxbustion.     Datied  February  20,  1807. 

*  Described  in  the  fifteenth  volume  of  the  first  series  of  this  work, 
page  385. 
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No.  LIX.  SECOND  SERIES.  April  1807. 

Specifattm  eftJ^  Pckteni  grtmt^i  to  Henry  Fourbrikijsr^ 
4f  Sherhrne^laney  in  th$  Ci^  o/Lmukm^  Statimf^  mi, 
Pap^r-maker ;  for  a  Method  qf  making  «  Machine  for 
mamifociurivg  Paper  of  an  ind^/huie  Lengthy  laid  and 
w»i,  9iith  separated  Moulds. 

Dated  July  24,  1806. 

X  O  all  to  whom  these  presents  shall  come,  &e; 
Now  Ktrow  YZy  that  in  compliance  with  the  said  protiso, 
I  the  said  Henry  Foarddnier  do  hereby  declare  ti^t  my  * 
said  ioventioii,  and  the  manner  in  which  the  same  is  to 
ht  carried  into  eAct  and  practice,  are  described  in  man* 
QtT  ibllowiag ;  that  is  to  say :  My  said  machine,  and  the 
parts  there(rfy  or  therewith  to  be  used,  do  consist  of  the 
Allowing  (mticulars,  namely : 

First.  The  moulds ;  which  are  similar  to  those  com- 
aaonly  usedi  excepting  that  the  same  are  so  constructed 

^  *  By  the  list  of  patents,  inserted  in  vol  IX,  p.  HO,  this  and  Ulf 
following  indention  appears  to  have  been  communicated  to  the  Fn 
tentee  by  a  foreigner  residing  abroad.' 

Vol.  X.— Second  SsauUr  ft  as 
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as  that  by  the  thinness  of  the  framing,  or  extreme  part, 
on  each  of  txvo  opposite  sides,  any  determinate  nuniber 
of  the  said  moulds  are  capable  of  .being  applied  with  the 
said  sides  successively  in  contact,  so  as  to  form  one  long 
mould,  upon  which  paper  can  and  may  be  made*  in 
like  manner  as  if  the  whole  length  or  series  had  consisted 
of  one  single  mould ;  apd  likewise,  that  instead  of  the 
deckle  being  applied  to  each  mould,  as  is  usually  prac- 
tised, there  is  an  edge  bar,  joined  by  hinges  to  each  of 
those  sides  of  the  kiid  moulds  which  are  riot  intended  to 
be  so  applied  to  each  other.  Afid  the  said  bar  is  capable 
of  being  raised  so  as  to  stand  perpendicularly  with  regard 
to  the  surface  of  the  mould  to  which  it  belongs,  and  to 
perform  the  office  of  the  deckle,  by  preventing  the  pa* 
per>  stuff,  or  material,  from  flowing  beyond  the  side 
edges  ;  and  the  said  edge  bar  is,  by  weights,  springs,  or 
other  fit  and  sufficient  obvious  means,  made  to  assume 
^  the  perpendicular  position,  excepting  when  in  the  course 
of  work  it  is  needful  that  it  should  be  depressed  or  turned 
back. 

Secondly.  A  principal  part  of  my  said  engine  is  by 
me  called  the  platform,  and  doth  consist  of  a  well-framed 
piece  of  workmanship,  of  metal,  or  other  fit  material, 
upon  which  the  moulds  are  to  be  su[^orted  during  the 
time  of  work,  in  such  a  manner  as  that.the  said  moulds 
sli^ll  be  at  liberty  to  slide  along  in  one  direction,  back* 
wards  pr  forwards,  in  successive  contact  with  each  Other, 
as  before  described,  but  shall  not  be  allowed  to  deviate 
in  any  other  direction.  And  for  these  purposes  the 
principal  parts  of  the-  said  platform  are  tviro  straight  or 
right-lined  parallel  w&ys  or  slides,  or  rs^ils,*  by  which  the 
outer  edges  or  slides  of  the  said  moulds  are  supported. 
Or  otherwise,  I  do  make  the  said  ways  to  consist  of  a 
number  of  friction  rollers ;  the  upper  surfaces  of  which 
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9Xt  all  disposed  in  tli^saine  plahe,  and  their  axes  are  all 
at  right  an^^  to  the  line  of  directi5n ;  and  in  any  or 
every  case  I 'do,  either  By  a  raised  part  along  the  outsidd 
of  the  said  .waysv  or  a  flanch  part  at  the  outer  end  of 
aach  roller,  or  ^  oertain  projecting '  parts^  beneath  each 
lAoulrf)  prevent  any  side  deviation  in  the  course  of  the 
laid  nioulds  aldng  the  platform.     And  I  do  support  the 
said  platform  in  such  a  positioti  lis  thaf  the  said  moulds 
ihall  be  and  continue  horizontal,   or  nearly  so,    while 
resting  or  inoving'  thereon.     The  said  platforni  is  sup« 
]^6rted  at  one  end  or  extremity  thereof  by  chains,  or  hi 
Iftny  other  fit  manner  that  shall  allow  the  same  to  be  agi^ 
fated  horizontidly,  or  in  its  own  plane ;  and  the  other 
end  thereof  is  supported  upon,  a  pivot  or  upright  cylih- 
clrical  piece  or  pin,  which  is  inserted  in  a  hole  in  the  plat- 
form, and  is  made  to  describe  a  small  horizontal  circle 
dtiring  the  time  of  work,  and  does  by  that  means  give 
the  requisite  agitation  to  the  platform,  and  to  the  moulds 
which  may  be  placed  thereon.    The  nature  and  structure 
of  the  said  support  may  be  easily  apprehended,  from  the 
consideration  that  it  operates  like  a  handle  or  crank  piece, 
proceeding  from  an  upright  kxis,  and  having  itsf  arm  ad- 
justable as  to  its  length ;  and  the  same  may  be  made  in  a 
variety  of  forohis,  which  are  so  well  known  to  mechanical 
operators,  that  it  is  altogether  needless  to  describe  the 
same.    Or  otherwise  I  do  produce  the  said  agitation  in  a 
circle ;  or,  if  need  be,  in  a  back  and  forward,  or  any 
other  horizontal  directions,  by  eccentric  pieces  or  grooves 
of  that  kind  or  description  which  is  known  by  the  name 
of*snail*work,  or  by  mean^  of  any  of  the  other  well- 
known  methods  of  producing  the  effect  here  pointed  out 
or  described. 

Thirdly*  I  do  fix,  place,  or  dispose  above  the  said  plat- 
form>  and  near  the  end  laifct  described,  a  vessel^  contain* 
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vp!g  the  paper,  stiiff,  or  niateri^lia:i^tfei(tf  fitai|i4  Kta4sR 
tp  be  made  iuto  sheets  of  paj^ ;  aad  tba  ^lutipq  tif  ^ 
f^id  vessel  is  such  as  to  aUoinr  tb^  iBOiil(is.t^^sueoes9 
lively  introduced  in  their  placfMr  upoi):tl|frpto£pr»  bt9 
hind  each  other*  On  oB^  side  4f  dbci  said  rwpet  ihese  it 
%  trough,  which  teiceiFes  the  paper  staff  tberlsftMi 
through  holes,  e|x:h  providfid  with  QfieoFlnoi^f^iisUiEi 
or  shuts  of  any  form  pr  Ifind,  «^apt^  to  ^dmit  ^r.  reikis 
late,  or  limit,  or  stop,  the  s^j^ply  <>f  the;  ^said  8t^« 
which  is  kept  digitated  in  the  s%^  tfoo^  hy  the  vei«»li)t 
tipn  of  a  small  polygon^  piece  called  a^  A^,  4>r  hy  uny 
other  (it  meansy.wbiie  it  pe^sps  or  fl0^B  ^tbe  x>iiUk 
^geof  the  said  trough  over ;  which  the.  )»ukds€iiff*flow$| 
aj3d  falls  iir  due  quantity  upon  the  moulds  h^Qeath. 

Fourthly.  Upon  and  near  the  other  extreaujty  of  the 
pi^orm  which  is  most  remote  ifromth^i  plaice  of  agitat 
tipn,  I  place  and  suppof t  a  cyUdder^  having*  its  fixis  pa^ 
rallel  to  the  surface  of  the  inoqld%,  apd  in  ^  plane  at 
right  angles  to  their  course ;  but  the  said  axis  is  at  4U 
berty,  by  the  nature  of  its  support,  to  approach  to,  pr 
recede  from,  the  pUtfprp[}.tih|H9^ugb  a; limited  space,  and 
also  to  tilt  a  little  at  leithl^r  Qiid^  and  both  which  condi- 
tipns  are  easily  obti^jned  by  .^afi^ng  tl)e  eii^tremities  of 
the  said  axis  to  pasflf  ^hf^^t^hlopg  hpl^.M^  i^.sfjpport^r^ 
or  by  other  ^^^i  knowiji  means.  Tb^  W\  cyhnder  ijs 
supported  by,  and  connected  with,  the.  phftt^voi,  so  that 
t|ie  i^gitation  does  npt  alt^r  th^e  relative  si^iistijo^ns  of  the 
cylinder  and  the  platform  anjd  th^  mooidi»  whiph  vhall  or 
may  be  placed  thereon ;  apd  tbd  sidd  cylinder  b%tl}  a  fen* 
dency  downwards,  by  virtipe  of  Ha  «W{|  w#igi^»  apd 
likewise  of  the  action  of  weights  pr  ^priogfi,  which  foag 
be  applied  to  the  extremities  of  its  axis.  An  endless  web 
of  feltmg  is  passed,  in  the  manner  of  a  jack-tQweU  rqnnd 
the  said  cylinder,  and  also  rpDud  Mother  ey^nder  wl^ 
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fUl^rttd  by  the  platf^m),  tot  iio  ipltced  iu  tbi^t  .tbe 
l^on^of  the  said  web  ab^U  opt  prevent  or  impede  tb^ 
yeqttUite  ootion  or  adaptation  j»f  the  iwl  fiir«t*inention«d 
oyfiodcr,  as  herein  before  deicrib^.  A  third  cylinder 
if.anplied  iacloae  iCOQtact  with  the  aecondi  was  to  presf 

'  the  w^  of  felt  botweeo  tbeoi ;  "and  the  9aid  third  cylin* 
der  eooaoiusiic^teay  by  means  of  anetber  web  or  felt,  to 
alad  with  aA  additional  p^r  of  pressing  cylinders. '  The 
idative -^nations  ^  the  cylinders  here  described  will  be 
more  perfectly  apprehended  and  understood  from  the  de^ 
seriptMtn  iiei*eihafter  given  of  the  manner  of  working, 
•nd  the  ttaes  of  the  parts  of  my  said  machine.  And.  I 
lie  declare,  that  the  two  last-described  cylinders  are  iiok 
essentially  necessary,  thpi^gh  the  same  are  adviseableand 
convenient ;  and  also  that  other  cylinders,  as  leaders  or 
.gistdes  for  the  maoufaetured  paper,  may  be  applied.and 
adapted  to  my  said  machinery,  in  case  the  same  should 
.be  in  any  partieujar  instnoces  thought  adviseable  or  ad* 
▼antageotts. 

Lasdy.  In  order  that  the  method  of  making  and  using  ^ 
my  said  machine  may  be  more  clearly  appreb^ded  and 
understood,  I  do  here  recapitulate  that  the  same  consists 
of,  first,  a  ilnmber  of  monlds,  of  the  description  called 
laid  or  wove ;  any  nendber  of^  which  (being  of  the  ^me 
fliae  m  denomination)  are  capable  of  forming  one  long 
mould,  in  which  situetien  the  seid  moulds  we  hooked  or 

.otherwi^  fttttbeoed  together;  «econ<Uy,  of ae platform  to 
leeciire   the  said    series  of  moulds;   mo^f  thirdly,  of 

.a  vessel  and  tvongh  from  which  the  pi^P^y)  ntuff,  or 
material  is  caused. to  iow  uppn  the  siMd*  moulds;  and, 

:  fottrtbly,  of  a  set  of  cyiindera  which  take  off  and  receive 
the  paper.  ^  * 

Tbe  action  of,  or  process  to  bi^  performed  by  and  with 
the  said  machine,  is  as  follow?; 
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A  seric^s  of  moulBs  is  daly  placed  and  connected  upon 
the  platforb:!/  so  as  to  becupy  the  same.  TTie  machinery 
is  then  thrown  ifttd  gear  with  the  first-mover*,  which 
causes  the  *  fifst-metttioned  cylinder,  and  also  agitating 
axis,  to  revolve  at  the  same  time  that  the  paper,  staffs 
or  mateHaf  is  permitted  tb'flow  from  the  trough  and  fall 
tipon  the  moulds.  The  first-ihentioned  cylinder,  which 
is  connected  with  the  platform /rests  upon  the  moulds,  andj 
\3j  mearis'of  fts  felt,  takes  hold  of  that  mould  wht^h  may  b« 
immediately  beneath  it,  and  causes  the  whole  series  to  ad* 
Vance  by  an  uniforwrniotion  the  edge  bars  of  ^£k:ls<  mould; 
i>eing  thrown  and  kept  back  by  an  obstacle  or  projecting 
piece  on  each  side  of  the  platform  pi*evioos  to  its  arrifil 
at  the  cylinder;  (Or  otherwise  the  said  cylinder  may 
take  hold  of'  the  moulds' by  'meatirs  of  teeth  ;  ^  the  said 
motion  of  the  ihonlds  laaiELy  be  fit©doc©d  by  various  wdt 
known  means  of-  direct  or  ibdireot  conn^ciion  with  the 
first-moveh)  As  the  mdukfs  adV^^y  a«workiman  who 
stands  near  the  agitated  end  supplies  and  contieicts  other 
moulds  in  succession ;  wtid  lO^'  RlkieWise  tlie^  moulds  are 
disengaged  iand-  taken  away  in^4iicGesBion:By.  a^workman 
who  stands  at;  the  other  end*  of  tbe  plahflriibi  Ay  the 
continuance  of  thk  process  the^  moulds  irhieh.hove  re- 
ceived th^papiet',  iftufll^,  'or!<matei4^,  'winch ftdaiy distri- 
buted updb  thefr  surfaces,  do  airri^  bniBathftfaie  iist  cy- 
linder of  whifeli'  the  felt  web^^takes  off  4tie^  paper.,  and 
conveys  it  to  *ho  first  pair  oP'-pressiilg  eyimdign^  whence 
-it  procfcelis  t6l:fte  6econtf:|)ali»,  ieind  afterwards: to.  any  fit 
place  of  reception,'  'And  by  continuing' thesaid  process, 
'  the  siaid  papfer,  wh^tlier«laid  or  wove,  may  be.  td^oufac- 
'  tured  df  an  indefinite  lengtfa^-trirh  separate,  moulds^  as  in 
the  said  letters  patent  is  declared  and  set  forth* 
In  witness  whereof,  &c. 
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Specification  of  the  Patent  granted  to  Henry  Fourdrinier  ^ 
of  SherbameJanCj  in  the  City  of  London,  Stationer  and 
Baper^maker ;  for  a  Method  of  making  a  Machine,  for 
cutting  Paper  on  a  different  Principle  from  any  hitlierto 
used.    Dated  July  24,  1806. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Henry  Fourdrinier  do  hereby  declare  that  my  * 
said  invention,  and  the  manner  in  which  the  same  is  to 
be  carried  into  effect  and  practice,  are  described  in  man- 
ner following  ;  that  is  to  say  : 

In  the  drawings  hereunto  annexed.  Fig.  l,  (Plate  XV.) 
represents,  by  an  upright  section,  the  frame  and  me- 
chanism of  an  apparatus  for  carrying  and  cutting  with  a 
knife  or  straight  edgp. 

Fig.  2  represents  the  same  apparatus,  by  an  upright 
section,  by  a  plane  at  right  angles  to  the  plane  of  the 
sectipn  Fig.  1 . 

Fig.  3  represents  the  whole  of  my  said  machine  by  an 
upright  section. 

Fio".  4  represents  the  said  machine  by  an  liorizontal 
section  or  ground  plan  ;  and  throughout  eaoh  of  the  said 
drawings  the  same  letters  of  the  alphabet  do  severally 
denote  the  same  things. 

a  shews  the  axis  and  handle  by  which  a  small  vertical 
wheel  is  turned.  The  wheel  a  drives  another  wheel  5, 
which  communicates  with  a  third  wheel  c\  upon  the 
axis  of  which  is  a  less  wheel  or  pinion,  which  drives  the 
horizontal  wheel  of  a  screw,  which  carries,  down  a  frame, 
having  at  its  lower  part  or  termination  a  tnife  or  straight 

♦  See  oot^  f»*.|^f  I*  •        . 
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edge,  placed  or  cfUpoaed  so  that  the  line  oAbe  said  edge 
sbail  be  at  nglit  angles  tb  tte  ran  txf  the  semw.  in  Figi. 
i  and  4  «  ir^li»eoime<Xted'  horilfontal>  frame  ta  exhi- 
bited;, round  which  mtt.  ebdleis  .iiveb  or  duth  ImAo 
iamalde  to  ^trt^ulatc^  bjf  ,9!f^ana<tf  Uit  wheds,  cylinder, 
and  leading  rollers,  which  .aurp' pl^rl]^  sheMqs  at  ikT%\ 
or  otherwise>:the  said  web  may  be  fastened  to  each  of  the 
end  rollers  or  cylinders  iky  and  worked  by  winding  and 
unwinding  the  sam^i  inst^d  9f  making  the  sai<)  web 
endless  by  joining  its  extremities.  The  upper  part  Im  of 
the  said  oloih  er  web  is  supported  by  a  table  or  platform, 
which  constitutes  the  upper  part  of  the  frame*work;  and 
'  upon  the  said  upper  part  a  number  of  similar  blocks  or 
pieces  are  laid  close  beside  .each  other  (as  represented  by 
the  parallels lipes  and.dimioqa  along  the  lines  Im^  in 
^ig.  3);  and  upon  the  said  blocks  or  pieces,  the  paper, 
usually  consisting  of  a  great  number  of  long  pieces  or 
sheets,  is  placed  or  laid,  pp  represents  a  frame  or  ear- 
riage  for  receiving  and  supporting  a  roller  containing  a 
quantity  of  the  s^id^^per,  to  be  applied  or  disposed 
upon  the  platform  by  rolling  back  the  carriage^  as  occa« 
sion  may  require^  ^  '      r 

The  structure  of  mjr  said  machtnt  being  thus  com- 
pletedi  J  make  Jiie  of  the  wo^^  a*  follows :  When  a  por- 
tion of  th^  paper  bath  pas^d  toa  fuffiqient  tiiatance  be- 
yond the  Ifnife  towards  th^  end  k^  X  depress  the  said  knife 
by  turning  the  handle  a,  and  cot  off  the  said  portion, 
which  may  ainouot  to  a  ream^  more  or  less,  according 
to  the  charge  ot  number  of  long  pieoes  or  sheets  put  into 
ih^  ^z,^np,  TW»  ^v^  dop9»  J  remove  the/iaidpor. 
tiop  so  cut  offy  sod  ako  the^  block  or  blocks,  or  pieces  of 
wood^  w^ph  were  dUposi^  bf^ofuttb  the  said  portion. 
fiXk^  i  dp  also  pjacQ  oth|^p  bj,6<;ks  beneath  such  additional 
pottion  of  the  length  of  paper  as  shall  or  may  have  been 
brought  forward  upoQ^)f&if»eftlifo  end  of  the  platform  to- 
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trards  i^  by  the  working  of  the  machine  as  aforesaid^  ot 
laM  dowu  by  means  of  tl>e  carriage  p  ;  and  in  this  state 
of  the  operation  I  again  raise  the  knife^  and  then  turn  the  : 
handle  or  handles^  which  give  motion  to  the  web,  and, 
to  the  paper  thereon,  until  a  like  portion,  or  any  oth^ 
acquired  portion  or  part  of  the  said  paper,  shall  have  ad- . 
vanced,  jaA  before,  beyond  the  said  knife,  towards  the  end . 
ky  and  I  then  cut  off  ajid  remove  the  said  second  por-'. 
tion.     And  I  do  proceed  in  the  manner  aforesaid  un^ii 
the , whole  of  the  paper  applied  to,    or  disposed  in  or. 
upon  my  said  machine,  is  or  shall  be  cut  into  such  por- 
tions, or  reams,  or  quantities,  as  the  nature  and  kind  of. 
the  goods,  and  the  demands  of  the  market,  may  require* 
And,  lastly,  I  do  declare  that  my  said  machine  may  be 
constructed  with  considerable  variations  as  to  the  form, 
dimensions   and   structure  of  the   several  parts  of  the- 
same  respectively  ;  but  thait  suph  and  the  said  variations 
are  not  needful  to  be  described  to  any  workman  who 
may  or  shall  be  sufficiently  skilled  in  mechanical  con- 
structions to  be  employed  in  works  of  this  or  the  like 
nature  *.     In  witness  whereof,  &c. 

Specification  of  the  Patent  granted  to  JosEPk  BraMah, 
of  Pimlicoy  in  the  County  of  Middlesex ^  Engineer ;  f erf 
a  cei'tain  Machine,  "j^hereby  valtiabte  Improvements  in  the 
Art  of  Printing  will  be  obtained. 

Dated  October  15,  I §06. 

jl  O  all  to  whom  these  presents  shall  come,  &c* 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
and  in  pursuance  of  the  said  recited  letters  patent,  I  the 
said  Joseph  Bramah  do  hereby  declare  that  my  said  inven«« 

*  The  drawings  are  marked  with.  sereriJ  Icatcrs  to  which  no  re* 
ferences  are  made. 
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tvbn  Mhsiftt »  Mlows,  tn4  it  to  be  performed  in  manner 
btremider  delineated  or  tleseribed.  But  before  I  proceed 
to  gire  sueh  deseription  or  delineation  of  the  apparatus 
and  metliods  I  mean  to  u$e^  I  think  it  proper  first  to  shew 
9bat  ideas  the  invention  comprehends,  and  what  are  the 
essential  pajtieulars  on  which  I  mean  to  rest  the  peculiar 
meriti  al  my  invention,  and  which  are  briefly  as  follows; 
that  is  to  say : 

FiiKty  I  propose,  by  the  use  6f  one  single  compoand 
aind  transpo^aUe  type,  very  simple  in  its  nature  and 
construction,  to  enable  any  person  but  little  or  not 
at  all  acquainted  with  the  ordinary  methods  of  print- 
ing to  take  correct  copies,  w  print  off,  any  M'ork  that 
ever  'has  appeared  in  any  language,  and  also  such  as  may 
hereafter  appear;  and  this  novel  and  bold  effect  I  mean  to 
produce  or  provide  for  by  a  machine  or  type  which  will 
not,  in  performing  to  the  amount  of  all  I  state,  either 
require  a  single  letter  to  be  taken  out  or  added.  I  also 
propose  by  the  same  simple  apparatus  to  be  enabled  to 
print,  either  in  whole  lines  or  at  intervals,  in  arithmetical 
figures,  any  number  or  numbers  which  are  comprehended 
between  an  unit  and  a  row  of  the  ninth  digit  number 
arranged  in. a  line,  tp  the  amount  of  twenty-six  or  more, 
as  may  be  required.  I  propose  also  to  perform  all  that  I 
bav^  hitherto  described  by  the  use  of  engraved  letters  and 
figures,  as  well  as  type  letters  as  already  mentioned^  so 
that  the  work  performed  shall  haTc  the  precise  appear- 
ance of  the  finest  copper-plate  engravings  that  art  can 
.  ,  produce ;  and  in  both  the  foregoing  instances  the  charac- 
.  ters  Becessary  in  every  respective  language  can  be  intro* 
duced  as  well  as  the  Roman  or  Italic. 

Secondly^  }  mean  also^  bj^  the  be;lp  of  an  apparatus 
precisely  on  the  same  principle  as  that  already  mentioned, 
SMd  hereunder  to  be  described,  to  print,  dther  in  colours 
or  by  impression  only,  all  kind:  of  piece  goods,  paper,  &c. 
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0r  any  other  article  or  thing,  such  as  leather^  metals,  4)f' 
spy  other  article  on  which  impressions  or  omameots  ba^e 
been  usually  made.    Wh^t  I  mean  by  piece  gooils  is  such 
asUneOy  calico,  muslin,  cambrick,  silk,  sattia,  woollen, 
^loth,  or  any  other  article  of  manufacture  produced  i^ 
weaving,  felting,  or  otherwise.     I  also  mean  to  stain^  or 
lay  on^  or  print,  ornaments,  lines,  or  figures,  by  thu 
j)rocess,  on  woods,  metals,  or  any  other  substance  time 
and  experience  may  suggest  as  eligible  for  this  purpose* 
I  mean  also  in  some  instances  to  use  my  machine  or  prints. 
ing  apparatus,  in  the  case  of  printing  goods^  sometimes 
with  prints  or  figurea  cut  or  raised  on  the  usual  plan,  and 
to  take  the  impression  by  a  force  periodically  used  ;  and 
sometimes  on  the  rolling  or  circulating  plan,  and  with 
engraved  figures  or  lines,  on  the  cppper-plate  principle ; 
and  in  the  latter  instance  I  mean  to  introduce  perpetual 
fnd  self-acting  inking,   or  oolour  boxes  and  wipers,  so 
that  the  coloiir  or  ink  may  be  constantly  introduced,  and 
the  ground  effectually  whiped  clean,   by  the  machine's 
own  action,  as  the  process  of  printing  is  carried  oik 
These  particulars  as  above  described  coinprehend  the 
particular  merits  and  effects  which  I  had  in  view  when  I 
commenced  my  study  and  labours  to  obtain  the  valuable 
improvements  stated  ;  and  I  now  come  to  lay  before  the 
publick  as  faithful  and  unreserved  a  delineation  and  de- 
tail of  the  nature  and  construction  of  my  machinery,  and 
the  methods  of  using  them,  as  the  infant  state  of  so  im- 
portant an  undertaking  will  enable  me  to  give,  «id  which 
is  as  follows ;  that  is  to  say,  in  accomplishing  the  objects 
stated  in  my  first  proposition,  I  construct  machinery  in 
the  following  way. 

First  I  take  an  axletree^  or  cylindrical  roller,  made  of 
iron,  brass,  or  other  metal,  or  wood;  and^  whatever  may 
be  its  required  length,  according  to  the  scale  of  prifttsng , 
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or  Ks  diameter,  it  must  be  turned  perfectly  true,  smdofcb, 
afid  parallel  from  end  to  end,  with  pivots,  or  other  pre- 
parations for  mounting  it  on  a*  stationed  frame  of  wood, 
or  other  materials.     This  done,   I  then  take  twenty-six 
wheels  or  rings,  of  metal,  wood,  or  other  materials  suit- 
able to  the  intended  work ;   and  which  wheels  or  rings 
must  be  turned,  or  otherwise  fitted  on  their  sides,  s6  as 
to  closely  fit  side  by  side,  as  true  and  close  as  possible ; 
60  that  when  a  hole  is  turned  in  the  centre  of  each  to 
exactly  fit  the  axis  or  cylindrical  roller  above  described, 
the  whole  twenty-six  wheels  must  be  put  thereon,  and 
confined  bj'^  a  flaunqh  at  each  end,  so  as  then  to  represent 
a  large  roller  composed  of  rings  or  wheels ;  and  which 
rings  or  wheels  may  (wlien  the  apparatus  is  to  be  used  for 
plate  printing)  be  turned  on  the  periphery  or  external 
surface  perfectly  cylindrical,  smooth,  and  true,  from  one 
end  to  the  other,  as  directed  for  the  axis.     The  whole 
will  then  appear  one  solid  roller  or  cylinder,    without 
distinguishing  the  wheels  or  rings  of  which  the  roller  is 
composed.     The  diameter  of  this  compound  roller  must 
be  such  as  will  receive  the  size  (with  proper  intervals 
between)  of  all  the  six-and-twenty  letters  of  an  alphabet, 
and  also  the  nine  arithmetical  numbers  and  a  cypher,  with  « 
'proper  intervals  also  as  above.     These  letters  and  figures 
must  in  the  present  instance-be  engraved  in  succession, 
•and  at  equal  distances  from  each  other,  around  the  peri- 
•phery  of  each  wheel,  each  letter  and  figure  standing  so  as 
to  read  the  reverse  way  across  the  wheels,  and  the  longi- 
tudinal way  on  the  surface  of  the  roller,  or  from  end  to 
end.     This  done,  all  the  wheels  must  be  again  mounted 
on  the  axis  or  inner  cylinder  as  before,  and  each  wheel 
left  so  as  it  will  easily  move  or  turn  in  any  direction 
thereon,  but  with  as  little  shake  as  possible.     The  cylin- 
der ipu^t  then  biB  mounted  on  a  proper  frame,   and  its 
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•&xis  dr  inner  cylinder  stationed  at  each  end,-  so  as  it  will 
not  turn,  but  so  as  readily  to  admit  all  the  wheels  to  turn 
in  either  direction,  as  before  mentioned.     When  this  is 
accdriiplished  the  apparatus  is  complete,  and  rcady  to  be 
ii3efd.     But  before  I  proceed  I  must  observe,  that,  when 
letter-press  printing  is  the  object,  these  wheels  must  have 
'  aS  it  wer^  points  or  spokes,  or  parts  projecting,  at  proper 
-intervals,    truly  divided  round  each   wheel;    on  which 
spokes  or  prominent  parts  tlie  intended  letters  and  figures 
as  aforesaid  must  be  cut,  so  as  to  represent  those  letters 
or  figures  exactly  which  are  used  in  a  common  printing 
type.     These,  and  likewise  all  the  stops  or  marks  used  in 
printing,   may  be  introduced  when  necessary.     In  this 
instance  the  wheels  need  only  be  made  of  a  proper  dia- 
meter to  admit  any  of  these  stops  or  marks,  in  addition  to 
the  letters  and  figures  which  the  nature  of  the  work  may 
require.     \Vhen  the  whole  is  thus  completed  the  appara- 
tus is  ready  to  go  to  work,  and  the  most  ordinary  capa- 
city will  easily  discover,  that  by  turning  these  wheels  on 
the  general  axis  till  the  respective  letters  or  figures  (which 
are  demanded  to  compose  as  many  words,  or  monosyllables, 
in  one  line  as  the  twenty-six  will  reach)  are  brought  into 
'  unison  in  a  straight  line  from  one  end  of  the  roller  to  the 
other,  that  the  machine  will  be  then  ready  to  receive  the 
ink ;  which  being  put  on  in  the  common  way  or  other- 
wise, and  an  impression  taken  by  a  squeeze,  that  then  so 
much  of  the  intended  work  is  executed,  and  a  line  is 
completely  printed^    and  after  which  the  wheels  may 
again  be  turned,  so  as  to  produce  another  line  ;  and  thus 
this  simple  process  may  be  carried  on  through  all  the 
changes  that  can  be  made  with  the  number  of  wheels 
stated  ;   and,  by  the  addition  of  more  wheels  on  the  same 
axis,  extended  in  its  length,  it  may  be  continued  ad  infi^ 
7ii/um, 
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Secondly,  in  printing  piece  goods  and  other  articlci, 
as  stated  in  my  second  proposition,  I  mean  to  compost 
the  apparatus  or  printing  machinery  jost  in  the  way 
described,  only  that  I  shall  generally  adopt  the  engraved 
plan  for  this  purpose,  and  net  the  plan  with  raised  figures 
used  by  the  calico  printers  and  paper  stainers,  except  in 
some  instances,  where  I  shall  then  hare  sprigs,  flowers, 
and  other  ornaments,  cut  on  the  points  of  spoken  or  pro* 
minent  parts,  with  intervals  between,  as  already  described 
ibr  the  accomplishment  of  the  objects  of  the  first- section, 
and  where  it  will  be  obvious  that  I  can  vary  patterns  end- 
lessly, and  print  them  by  the  same  machine,  and  so  that 
ilo  two  pieces  shall  ever  be  alike  in  pattern,  notwithstatid- 
ing  the  machine  may  be  kept  at  work  night  and  day  foir 
numberless  ages,  and  without  stopping  a  single  Jnstanl. 
However  prodigious  this  assertion  may  appear  to  some, 
yet  a  very  little  consideration  will  evince  the  truth  of  it ; 
because  it  must  be  recollected  that  I  $ball  have  in  this 
application  of  the  principle  not  only  in  my  power  those 
changes  which  will  result  from  turning  each  wheel  upon 
the  axis  of  th^  printing  roller,  as  in  the  instance  of  letter 
and  figure  printing,  which  will  always  produce  a  variety 
equal  to  the  arithmetical  combination  of  as  many  progres- 
sional  numbers  as  equal  the  number  of  different  figures 
comprehended  on  each  wheel ;  but  I  can  also  product 
new  patterns  in  the  same  proportion,  by  transposing  or 
differently  arranging  each  wheel  in  its  relative  station  on 
the  axis  of  the  printing  roller.    I  mean  by  shifting  and 
changing  these  wheels  on  the  axis,  the  same  as  a  number 
of  penny  pieces  may  be  piled  with  relative  variation 
according  to  their  number^  may  be  correctly  ascertained 
by  arithmetical  calculation,  and  therefore  will  admit  of  no 
dispute.    In  composing  these  rollers  foj^  printing,  as  men- 
tioned  in  section  second,  the  principle  is  jost  the  sao^ 
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as  for  the  purposes  of  section  first,  with  the  difference 
only  of  having;  the  me^ns  by  a  screw-nuty  or  other wise»  of 
fastening  the  rings  or  wheels  upon  the  axis  permanently, 
after  they  are  changed  or  reset  for  a  new  pattern;  and» 
that  the  roller  for  this  purpose  will  have  to  turn  upon  its 
own  axis,  like  a  roller  in  a  common  calender,  and  not 
the  wheels  turn  upon  the  stationed  axis,  as  described  in 
letter  and  figure  printing.  When  a  roller  for  this  pur* 
pose  is  completed,  it  must  be  mounted  upon  a  frame  io 
contact  with  another  roller,  like  a  common  calender ;  sa 
that  the  piece  or  article  to  be  printed  may  be  passed  be* 
tween  just  as  in  a  calender,  the  two  rollers  having  a  ne-^ 
cessary  pressure  on  each  other  to  cause  a  good  impression^ 
the  same  as  is  performed  by  the  rolling  press  used  by 
those  wbo  print  from  copper-plates. 

This  apparatus  being  thus  fieur  completed,  next  comes- 
my  method  of  perpetual  inking  or  putting  on  the  colours, 
and  which  is  as  follows  :  i.  e.  when  the  printing  roller  i» 
'  thus  hung,  and  ready  to  be  used,  I  take  a  wooden  or 
metal  box,  or  trough  of  suitable  dimensions,  which  I  call 
hn  ink  or  colour  box.  This  box  is  made  without  a  bot-» 
torn,  and  consists  of  a  rim  only  as  capacious  in  its  largest 
dimensions  as  will  reach  from  one  end  of  the  printing; 
roller  to  the  other.  The  under  part  of  this  box  or  rim  of 
a  box  is  first  cut  exactly  to  form  a  segment  to  the  printing 
roller's  surface,  and  is  then  fitted  by  grinding  or  other* 
wise  sa  nicely  to  the  roller's  periphery  as  to  be  water^ 
oil,  or  colour  tight ;  and  is  also  pressed  by  some  elastic 
or  gravitating  means  so  much/as  to  always  keep  it  close 
when  the  printing  roller  is  turned  about,  and  while  the 
box  is  stationarily  held  from  turning  with  it  by  proper 
attachment  to  the  fmme.  On  the  leaving  side  of  this 
inking  or  colour  box  is  fixed  what  I  term  a  wiper,  made 
t)f  wood  covered  witb  leather,  or  other  materials  proper 
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for  tlie  purpose,  and  which  is  kept  by  proper  means  tery. 
severely  pressed  against  the  surfuce  of  the  printing  roller 
from  end  to  end,  in  order  that  if  any  ink  or  colour  should 
escape  the  box  and  remain  upon  th3  roller's  surface  as  it 
turns  when  the  piece  is  in,  this  wiper  may  take  it  off, 
and  thereby  prevent  goods  from  being  smeared  with  the 
ink  or  colour.  When  the  piece  good^  or  object  ta  be 
printed  is  to  be  all  of  the  same  colour,  the  inking  box. 
may  be  all  its  length  in  one  cavity,  but  when  stripes  of 
vaiious  colours  are  intended,  a  corresponding  number  of 
partitions  must  be  introduced  at  stationed  distances  agree- 
able to  the  pattern  to  be  printed,  these  partitions  being 
always  put  so  as  to  ftUl  with  their  thickness  (which  must 
be  as  inconsiderable  as  possible)  exactly  equally  divided 
across  the  joints  bet\>'een  one  wheel  and  its  neighbour,  sq 
that  tlie  partition  may  not  interfere  with  any  part  of  the 
device  engraved  upon  the  periphery  of  the  ^Y.heel.  Theso 
partitions  mu:?t  alnO,  like  the  main  rim  of  the  inking  box„ 
form  segments  to  the  printing  rojler,  and  be  made  fluid 
tight  in  the  way  above  described  for  the  latter.  When 
this  machine  is  thus  equipped,  and  the  piece  adjusted  for 
the  operation,  the  inking  box  tnay  then  be  charged  with 
colour  as  the  pattern  may  require,  and  then  the  peri- 
phery of  the  printing  roller, forming  as  it  were  the  bot» 
torn  of  the,  box,  as  the  roller  is  turned  about,  the  en-j 
graved  figures  or  lines,  or  w^hatever  else  may  be  engraved 
thereon,  will  naturally  and  unavoidably  be  filled  with 
ink  or  colour  as  the  roller  turns,  and  the  box  being  on 
the  most  elevated  part  of  the  roller  and  the  piece  to  re* 
ceive  the  impression  on  the  under  side,  it  will  of  course 
carry, the  ink  or  colour  down  on  the  leaving  side,  and 
come  up  empty  on  the  driving  side,  till  it  again  passes 
its  surface  with  the  pattern  under  the  inking  box,  which 
will  as  constantly  and  without  a  possibility  of  failing  both 
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ink  or  colour  the  mould  or  plate  with  certainty,  and  a 
degree  of  equality  that  never  can  be  obtained  by  band, 
and  at  the  same  time  with  great  expedition  and  accuracy 
of  effect.  I  have  now  to  mention  that  when  I  print 
pieces  with  patterns  requiring  different  colours,  dther- 
i^ise  than  in  stripes,  such  as.  flowers  and  other  figures,  I 
have  a  plurality  of  these  printing  I'ollers  under  Vhich  the 
piece  successively  passes ;  and  on  which  rollers,  each  has 
that  part  engraved  which  is  to  convey  the  colours  respec- 
tively to  the  piece,  jiist  the  same  as  is  at  present  done  by 
shifting  moulds  in  the  common  way. 

Having  now  given  as  glear  a  description  of  this  inven- 
tion as  I  am  able  in  this  stage  of  such  an  Undertaking  ;  I 
declare  it  to  be  sufficient  to  demonstrate  the  principle  to 
any  scientific  mind,  to  as  great  an  extent  as  can  be 
feached  by  contemplation  ;  but,  doubtless,  time  and 
practice  will  (and  perhaps  before  a  second  apparatus  is 
completed)  suggest  improvement  upon  improvement, 
and  not  even  here  but  to  the  end  of  time  ;  but  I  hereby 
pledge  myself  to  bring  forward  for  the  benefit  of  the  pub- 
lic, during  the  period  of  this  patent,  every  improvement 
my  abilities  (with  all  the  aid  derivable  from  new  light) 
can  suggest  and  introduce.  I  have  now  nothing  more  to 
add,  but  to  observe,  that^  I  can  perform  or  produce  all 
the  effects  stated  in  the  above  specification  by  means  of 
flat  types,  moulds,  or  prints,  made  in  this  compound 
way,  and  I  may,  doubtless,  in  some  instances  apply  them; 
but  as  I  prefer  the  rotary  principle,  and  intend  to  con- 
fine myself  chiefly  to  the  use  of  this  plan,  and  from  the 
little  necessity  I  see  of  minutely  describing  a  thing  so  ex- 
tremely obvions,  and  to  shew  also  that  this  idea  or  mode 
of  applying  the  principle  forms  a  part  of  the  inv(3!nioa 
which  I  claim,  I  shall  just  observe,  that  when  I  construct 
this  apparatus  on  the  flat  principle,  the  type,  mould,  or 
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print,  will  be  composed  of  an  equal  number  of  sliders 
placed  by  the  side  of  each  other  with  close  joints,  just 
similar  to  what  would  be  produced  by  sliceing  off  the 
periphery  of  those  wheels  I  liave  already  described,  and 
stretching  them  out  like  thin  slips  or  ribbands,  which  slips 
being  placed  side  by -side  as  above  mentioned  on  a  flat 
or  level  plain,  with  all  ttie  letters,  figures,  ornaments, 
&c.  upperniost,  so  as  to  form  a  type,  mould,  or  print, 
as  aforesaid,  it  is  evident  that  by  sliding  each  of  these  in 
either  direction,  so  as  to  bring  the  required  letter, 
figures,  or  other  marks  necessary  to  produce  the  effect 
into  unison  or  in  a  straight  line,  as  before !  directed  with 
the  wheels,  the  same  eflfect  may  be  produced,  and  print-, 
mg  may  be  carried  on  by  this  machine  to  the  like  extent ; 
and  perhaps  practice  may  evince  eventually  that  this  me- 
thod of  applying  the  principle,  may  in  many  instances 
Ibe  preferable  to  the  former.  I  here  allude  to  every  spe- 
cies of  printing  comprehended  in  my  description  for  the 
rotary  application  ;  and  I  also  claim  the  exclusive  use  of 
the  flat  apparatus,  as  far  as  it  may  be  possibjy  applied. 
In  witness  whereof,  &c. 

Specpcation  of  the  Patent  granted  to  Jambs  Winter,  of 

,     Stoke -under 'Hamdon^  in  the  County  of  Somerset^  Glove- 

manifacturer ;  for  a  Machine  for  semng  and  pointing 

Leather  Gloves  with  Neatness  and  Strength^  much  supe^ 

rior  to  what  is  effected  by  Ahmiud  Lahmr, 

With  a  Pl'v>. 

Dated  February  i*  )^  IS07. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  James  Winter  do   hereby  declare  that   my 
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said  invention  is  described  as  follows;  that  is  to  say:* 
The  drawing.  Fig.  5,  (Plate  XV.)  represents  a  pedes* 
tal,  on  which  the  instrument  called  the  jaws^  Fig.  6,  are 
fixed.  These  jaws,  which  are  made  either  of  ^^ood  or 
metal,  are  intended  to  hold  the  gloves  for  sewing,  and 
indexes  for  the  direftion  of  the  needles,  suited  to  the 
different  kinds  of  work  required. 

Fig.  7  is  a  perspective  view  of  an  index  ;  and  Fig,  8, 
9,  10,  11,  are  plans  of  the  tops  or  faces  of  different  in- 
dexes, as  they  appear  when  closed.  These  indexes  are 
made  with  grooves  on  their  tops  or  faces,  to  give. pro- 
per direction  to  the  needles,  and  contain  from  eighteen 
to  thirty  grooves  in  an  inch,  in  an  oblique  or  strait  direc- 
tion, as  the  work  may  require.  They  are  from  one^ 
eighth  to  three-eighths  of  an  inch  in  breadth,  and  from 
one  to  four  inches  long,  more  or  less,  according  to  the 
nature  of  the  work,  and  the  expertness  of  the  person 
employed.  They  are  varied  in  shape,  either  sfraight  or 
circular,  corresponding  to  the  part  of  the  glove  to  be 
sewn  therein,  ahd  may  be  made  of  ivory,  bone,  or  brass, 
or  any  fil  material.  The  grooves  in  the  index  must  be  of 
the  depth  required  for  the  stiteh>  the  leather  being  placed 
even  with  the  face  or  top  of  the  index,  for  its  proper 
situation  for  sewing. 

Fig.  1 2  is  a  perspective  view  of  the  apparatus  when 
ready  for  use.  A,  the  index  fixed  in  the  jaws  B.  C, 
a  joint  by  which  the  jaws  are  opened  at  pleasure,  to  re- 
ceive the  material  intended,  to  be  sewn  or  ornamented. 
The  opening  is  effected  by  placing  the  foot  on  the  trea- 
dle D,  which  communicates  by  a  wire  or  cord  to  the  pin 
F,  fixed  on  the  jaws.  G  is  a  spring  which  closes  the 
jaws  when  the  pressure  of  the  foot  is  taken  off,  and.  by 
which  the  leather  is  firmly  held  to  receive  the  needles  as 
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they  pass  through  the  grooves  on  the  face  of  the  inde*. 
H,  the  joint  of  the  jaws,  jfitted  intp  the  pedestal  repre-? 
seated  in  Fig.  5,  and  fastened  by  a.  pin  or  ping.  The 
pillar  I,  about  three  inches  diameter,  is  inserted  in  the 
block  K,  and  turns  there  on  a  pivot,  for  the  ponvenience 
of  persons  working  either  side  of  the  index.  L,  a  screw 
(see  Fig-  7)  which  confines  one  side  of  the  index,  and  by 
which  it  may  be  regulated  by  moving  it  to  the  right  or 
the  left,  that  the  grooves  may  be  kept  always  opposite 
each  other.  The  height  of  the  machine  should  be  adapted 
to  the  convenience  of  the  person  who  is  to  use  it ;  generally 
about  two  feet  fqur  inches  to  two  feet  six  inches,  but 
it  may  be  varied  in  height  by  raising  or  lowering  the 
jaws  Fig.  6,  in  the  pillar  Fig.  5^  by  means  of  the  pin  or 
pins. 

The  chief  novelty  which  I  claim  in  this  in^enticm  is 
the  application  of  the  index  for  the  sewing  and  ornament- 
ing of  gloves,  and  the  easy  and  convenient  method  of 
liolding  thiem  by  means  of  the  jaws.  It  will  therefore  be 
seen,  that  other  instruments,  sitdilar  to  the  jaws,  may  be 
used  in  their  stead,  and  the  jaws,  or  such  otheV"  instru- 
ments, may  be  fixed  in  a  variety  of  ways  instead  of  the 
pedestal ;  but  I  have  described  this  apparatus  as  one  of 
the  most  convenient  that  occurs  to  me. 

Figs.  8  and  9  are  plans  of  an  index,  grooved,  to  re- 
ceive the  needles,  by  which  the  different  kinds  of  sew- 
ing and  ornamental-work  may  be  performed  with  one^ 
two,  three,  or  four  needles ;  but  the  general  practice  of 
sewing  is  with  two  imiUM)  and  the  ori^amental  work 
"V^ith  one  to  four. 

Fig.  8  is  an  index  marked  and  grooved  for  sewing  with 
two  needles ;  the  groove  of  the  leading  needle  (that  is 
every  other  pr  second  groove)  might  be  marked  with  a 
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black  dot)  or  otherwise,  as  a  guide  to  Jearners ;  the  se-« 
cond  or  intermediate  needle  will  be  directed  by  the  stitch 
of  the  first,  and  fill  up  the  space  left.  The  silk  should 
be  twice  the  length  generally  used,  and  threaded  at  each 
end  y  the  sewing  should  commence  in  the  middle  of  the 
silk,^and  when  concluded  the  two  ends  should  be  tied 
together  in  the  inside. 

Figs.  9  and  10  are  generally  used  for  ornamental 
work. 

Fig.  9  is  generally  used  for  fancy  work,  where  two  or 
four  needles  may  be  needful. 

To  make  a  silk  cord,  every  fourth  stitch  must  be  taken 
by  the  first  needle,  when  the  second,  third,  and  fourth 
follow,  and  fill  up  the  space  left  by  the  first ;  and  this 
may  be  varied  by  passing  the  needle  or  needles  through 
every  groove,  or  every  second,  third,  or  fourth  alter- 
nately, by  which  a  very  great  variety  of  patterns  may  be 
obtained  at  pleasure. 

Fig.  lO,  for  one  or  single,  and  two  or  double  seaming, 
whtre  the  grooves  are  omitted,  that  the  silk  may  cover 
the  leather,  and  only  serve  to  regulate  the  depth  and 
straight  direction  of  the  seam.  For  two,  or  double  seam- 
ing, one  of  the  indexes  has  a  small  groove  in  the  inside 
to  receive  the  first  seam,  while  the  work  of  the  second  is 
performing. 

Fig.  11  is  generally  used  in  setting  in  thumbs..  Asa 
guide  to  learners  it  is  best  to  make  the  grooves  of  Fig.  9 
in  pairs,  as  in  the  drawing.  It  may  be  proper  to  observe 
that  no  removal  of  the  leather  is  to  take  place  in  the  in- 
AeX  before  every  needle  is  brought  up  to  its  proper  place 
behind  the  leading  one  ;  and  the  most  expeditious  me« 
tbod  of  sewing  the  thumb  and  the  finger-tops,  is  in,  the 
hand,  in  the  usual  way.    A  very  little  practice  will  make 
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tb^  workwoman  familiar  in  taking  on  both  needles  with 
strength  and  neatness. 
In  witness  whereof,  &c. 


Obsehvations  by  the  Patejitee. 

There  cannot  be  a  greater  recommendation  to  a  lea- 
ther glove  than  the  strength  of  the  sewing,  and  nothing 
is  so  well  adapted  for  that  purpose  as  the  machine  above 
described. 

What  has  always  been  called  double  sewing,  has  only 
been  an  increased  number  of  stitches ;  but  the  sewing 
performed  by  the  aid  of  my  machine  is  double  in  the 
strictest  sense  of  the  word,  as  the  glove  is  sewn  over 
twice,  the  second  sewing  having  no  connection  whatever 
with  the  first ;  and  its  strength  and  beauty  are  regulated 
by  the  machine :  besides  the  great  support  one  sewing 
gives  the  other,  should  either  of  the  silks  be  worn  off,  or 
torn  by  accident,  the  glove  is  still  compleat,  as  a  sewing 
much  stronger  than  what  is  usually  given  to  gloves  re* 
mains.  No  fastenings  on  or  off  are  made,  (which  has 
always  been  a  defect  in  gloves,)  as  the  sewing  com- 
mences in  the  middle  of  the  silk,  and  when  concluded 
the  two  silks  are  tied  together^  To  this  very  great  ad- 
vantage attending  the  strength  and  neatness  of  the  glove, 
the  pointing  adds  not  a  little,  as  its  beautiful  exactness  is 
equal  to  copper-plate,  the  register-point  forms  a  com- 
pleat silk  cord,  and  has  a  nice  effect :  in  fact,  nothing  i$ 
left  to  the  blunders  of  bad  work-people,  but  every  thing 
reduced  to  a  system. 
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Specification  of  the  Patent  granted  to  John  f  letche^, 
of  ^Cecil-street,  Strand ,  in  the  County  of  Middlesex^ 
Esquire ;  for  a  Composition^  for  Agricultural  Purposes^ 
"which  is  not  only  of'  the  greatest  Value  as  a  Manure  ^  bit 
is  also  extremely  efficacious  in  the  Destruction  of  the  Fly 
in  Turnips  J  Snails^  Slugs,  Ants,  and  the  Majority  tjf 
those  other  Insects  which  are  detrimentcd  to  Vegetables^ 
rvhich  Composition  he  usually  denominates  **  Prepared 
Gypsum."     Dated  October  21,  1806. 

A  O  all  to  whom  these  presents  shall  come,  &c* 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviao, 
I  the  said  John  Fletcher  do  hereby  declare  that  my  said 
invenlion  is  described,  and  the  said  composition  is  manu- 
factured, composed,  and  produced  in  manner  following ; 
that  is  to  say  :  Take  any  quantity  of  gypsum,  selenite^ 
or  natural  sulphate  of  lime,  of  which  that  kind  which  is 
usually  denominated /Jrot^  gypsum  is  the  best.  Take 
also  any  quantity  of  those  oyster-iihells  which  are  found 
betwen  high  and  low  water  marks  on  every  part  of  the 
sea-shore  in  the  vicinity  of  oyster-beds,  and  which  have, 
by  the  long- continued  action  of  the  water  and  attrition 
against  the  sand,  become  deprived  of  their  dark-coloured 
exterior  crust ;  or,  in  lieu  th»ireof,  take  fresh  oyster- 
shells,  and  clear  off  the  dark-coloured  exterior  crust  .with 
a  rasp,  or  other  convenient  instrument.  Take  also  any 
quantity  of  common  heavy  spar,  baroselenite,  or  natural 
sulphate  of  barytes,  of  which  the  purest  specimens  are 
the  best.  Reduce  each  of  the  three  before-mentioned 
ingredients  separately  to  powder,  by  grinding,  pound- 
ing, or  any  .other  ordinary  or  convenient  mode  of  pul- 
verization. The  powder  of  the  two  first-mentioned  in- 
gredients should  be  of  such  a  degree  of  fineness  as  to 
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pass  through  a  wire  aieve,  the  meshes  of  ^hicb  are  from 
one  twenty-fourth  part  of  an  inch  to  one-twentieth  part 
'  of  an  inch  square  \  that  is,  of  such  dimensions  that  from 
400  to  576  of  the  meshes  are  contained  in  every  square 
inch  of  the  wire-work  ;  but  it  is  better  that  the  barosele-^ 
nite  be  powdered  considerably  finer.  The  meshes  of  the 
sieves  generally  used  for  this  last-mentioned  powder  are 
from  one  sixty-fourth  part  of  an  inch  to  one-fiftieth  part 
of  an  inch  square  ;  that  is,  of  such  dimensions  that  from 
2500  to  4096  of  them  are  contained  in  every  square  inch 
of  the  wire-work.  Lastjy^  mix  the  three  before-men- 
tioned powder.^  in  the  following  proportion  ;  that  is  to 
say,  to  1000  bushels  of  the  pulverized  gypsum  add  100 
bushels  of  the  pulverized  oyster-shells  and  five  hundred 
weight  of  the  pulverized  baroselenite,  and  the  composi- 
tipn  is  made.    , 

In  witness  whereof,  &c. 
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Pi/  Mr.  W.  Walhi  Mason,  of  Goodrest  Lodge,  near 

Warwick. 

With  Engravings. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

X  HE  purport  of  this  communication  is  to  explain  with 
a  degree  of  accuracy,  the  general,  and  as  far  as  possible 
the  best  method  to  cultivate  carrots.  I  shall  therefore 
endeavour  to  set  aside  those  prejudices,  which  frequently 
occur  in  every  branch  of  agriculture  ;  while  I  give  a  brief 
stateraient  x>i  particulars,  which  experience,  assisted  by 
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mimerous  comparisons,  has  induced  me  to  consider  as 
best  for  adoption  for  rearing  the  plants,  as  well  as  most 
judicious  in  the  application  of  the  vegetables  when  culti^ 
vated.  In  Suffolk,  the  culture  of  this  highly  valuable 
root  has  been  carried  on  for  ages ;  but  of  late  years  it  has 
very  much  increased,  and  furnishes  the.  best  criterion  of 
its  worth  ;  various  have  been  the  attempts  to  extend  the 
benefit  more  generally  throughout  the  kingdom,  but  with 
little  success ;  imaginary  difficulties  arising  in  the  minds 
of  cultivators,  which  I  hope  to  obviate  by  a  more  minute 
detail,  the  observance  of  which  will  enable  any  practical 
farmer,  on  a  proper  soil,  to  raise  a  crop,  which  will  at 
once  be  productive  of  great  private  advantage  and  public 
utility.  On  most  £irms  it  will  be  found,  that  a  consider* 
able  proportion  of  the  produce  from  the  best  land  (th« 
meadow  and  upland  pasture)  is  consumed  by  the  labori- 
ous  cattle,  and  the  lean  and  rearing  stock  during  the 
winter  months.  The  carrot  system  may  be  carried  on, 
on  inferior  arable  lands,  and  the  produce,  by  judicious 
application,  will  be  found  to  excel  far  beyond  general 
expectation  that  of  the  grazing  land,  which  will  in  con- 
sequence be  appropriated  to  great  national  advantage, 
by  furnishing  an  additional  supply  of  animal  food,  of 
wool,v  and  the  produce  of  the  dairy. 

A  red  loamy  sand  is  at  all  times  to  be  preferred,,  as  free 
from  stones  as.  possible ;  but  very  large  crops  may  be 
grown  on  any  land,  which  is  not  of  a  too  tenacious  or 
binding  quality,  with  sufficient  deptb  of  soil. 

In  oi;;der  to  increase  the  luxuriance  of  the  root,  it  is 
necessary  to  remove  the  soil  to  the  depth  of  14 inches: 
this  is  easily  accomplished,  by  first  ploughing  the  furrow 
seven  inches  deep  in  the  usual  manner,  then  follow  with 
the  second  plough  in  the  same  furrow,  which^  by  the 
assistance  of  an  additional  horse,  brings  up  the  soil  from 
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the  depth  required.  The  first  plough  continues  to  turn 
the  fresh  furrow  to  the  bottom  of  the  double  forrofr,  am) 
being  followed  by  the  double  furrow,  as  in  the  first  in» 
stance,  the  soil  becomes  completely  mixed  and  ready  for. 
the  reception  oCthe  seed. 


The  tirst  furrow  is  seven  inches  deep,  and  is  removed 
into  the     * 


secopd  furrowy  of  fourteen  inches  deep  -,  this  in  roiaiion 
become^  the  first  stratum. 


The  lands,  or  stitches  cannot  be  too  wide,  from  18  to 
|5  yards. 

It  is  necessary  to  observe,  the  land  at  all  times  on  which 
trhis'  crop  is  intended  to  be  produced,  siiould  be  in  a  per- 
fectly clean  state;  a  barley  stubble  which  sucpeeded  a 
fallow,  &c.  Yet  few  crops  turn  out  more  productire 
than  those  cultirated  on  clover,  or  lays  of  artificial  grasses; 
ploughing  the  same  as  on  a  barley  stubble. 

A  rule  which  in  most  instances  holds  good,  must  not 
iiere  be  neglected,  that  of  getting  in  the  seed  directly 
after  the  ploughs  ;  a  neglect  of  this  wou\d  be  attended 
with  tha  worst  consequences ;  on  stale  land  the  weeds 
would,  in  a  short  time,  eompletelj'  get  the  better  of  the 
young  plants,  and  thereby  opcasion  a  great  deficiency  in 
the  crop. 

Five  pounds  of  seed  is  commonly  sown  per  acre  ;  but 
as  its  value,  comparatively  speaking,  is  v^ry  trifling  with 
t|je  advantage  of  a  good  plant,  I -never  recommend  less 
thau  six  pounds  per  acre.  In  a  dry  season  there  is  a 
great  benefit  in  steeping  the  seed  for  twenty-four  hours  ; 
to  prepare  it  for  the  drill,  or  for  sowing,  it  should  be 
well  rubbed  with  the  palm  of  the  hand  against  the  side  of 
^'tirb,  to  destroy  the  small  fibres  and  prevent  their  adbe- 
uiqn,  apd  a  proportion  of  fine  sifted  marl  and  saw-dust 
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sni^^ed  .with  it ;    the  proportion   t^YO-faurths  marl,  one- 
foarth  saw-dust^  to  one-fourth  of  seed^ 

Drilling,  is  indubitably  the  best  way  to  get  in  the  seed^' 
from  six  to  nine  inches  asunder  :  the, advantage  is  obvi- 
ous ;  the  carrots  stand  the  winter  much  better  :  from  the 
tops  of  the  vegetables  being  nearly  buried  in  the  soil,  the 
green  head  is  only  visible  to  the  eye^  and  it  is  very  rare 
to  see  the  sniallest  part  of  the  red  carrot  above  the  sur^ 
fa^e.  An  additional  advantage  in  this  mode  of  cultiva- 
tion \»y  the  great  facility  it  furnishes  in  weeding  and  hoe*^ 
4ng,  which,  in  a  district  not  hitherto  acquainted  with 
this  useful  branch  of  agriculture,  must  render  it  in  a  two- 
ifold  degree  desirable. 

Carrots  in  the  early  state  are  very  tender  plants,  and 
:trery  ^low  iA  growth  ;  I  liave  frequently  noticed  a  field 
^scarcely  visible,  to  the  eye,  three  weeks  or  a  month  after 
.sowing,  which  has  turned  out  a  most  abundant  produce. 
It  is  frequtently  six  weeks  before  they  are  fit  to.  hoe ;  but 
to  prescribe  any  rule  is  impossible,  since  the  vegetation 
of  every  description  of  plants  so  much  depends  on  the 
season.     I  shall  only  observe^  the  most  proper  time  to 
commence  weeding  or  hoeing,  is  soon  after  the  plants 
gain   the   parsley   leaf,   or  about  half-inch  out  of  the 
f^ound.     Every  vegetable  intended  to  be  thinned  or  se- 
parated by  the  hoe,  cannot  well  be  done  too  early,  since 
•from  general  observation  it  is  clearly  ascertained,  that 
^ the  smaller  the  plants,  the  greater  is  the  number  left; 
.and  as  a  second  hoeing  is  absolutely  necessary  (if  it  is 
only  to  promote  vegetation  by  loosening  the  surface),  the 
pltfnts  may  then  be  distributed  as  requisite.    In  hoeing 
-of  every  description,  it  is  always  necessary  to  «tir  every 
part  of  the  soil  possible  ;  in  this  instance  it  must  on  uo 
account  be  Mgiected. 
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The  season  for  sowing,  is  from  the  middle  of  March  to 
^  the  12th  of  April.  In  dry  weather  it  is  best  to  leave  the 
seed  roiled  down.  The  land  should  always  be  harrowed 
after  drilling  or  soking  ;  from  the  nature  of  the  plantj  a 
pulverization  of  the  soil  is  requisite.  It  is,  howeVer,  use- 
less to  detail  particulars  of  this  sort,  which  must  in  so 
material  a  degree  depend  on  the  state  of  the  season,  in 
which  the  judgment  of  the  practical  farmer  cannot  easily 
fail ;  suffice  it  to  say,  the  lighter,  the  finer,  and  the  kn 
binding  the  soil,  the  better  vegetation  must  flourish. 

With  respect  to  the  best  method  of  cleansing  the  young 
crop,  I  have  only  to  observe,  that  nine  times  in  ten  it 
answers  better  to  weed  by  hand,  than  to  hoe  the  first 
time  ;  this  rests  on  a  supposition,  that  the  crop  is  much 
encumbered  by  weeds  ;  on  the  contrary,  (which  is  rarely 
the  case)  supposing  it  perfectly  clean,  the  hoe  will  an- 
swer every  purpose  requisite.  There  is  great  judgmezrt 
to  be  observed  in  the  first  hoeing,  particularly  to  leave 
the  plants  sufficiently  thick,  and  not  to  bury  them  in  the 
process ;  should  this  be  done,  your  fairest  prospects  will 
at  once  vanish.  The  women  and  children  employed  to 
weed,  should  not  be  suffered  to  pull  a  single  carrot  plant; 
the  hoe  effects  the  purpose  of  setting  out  in  a  superior 
manner,  and  should  within  two  or  three  days  follow  the 
weeders.  I  have  frequently  seen  the  land  so  much  co- 
vered with  weeds,  that  the  plant  of  carrots  was  extremely 
doubtful ;  after  hand-weeding,  a  very  good  plapt  was 
seen,  which  would  have  been  destroyed  in  great  measure, 
had  the  hoe  been  previously  used.  One  weeding  and 
two  hoeings  are  generally  sufficient ;  by  the  time  they 
are  accomplished,  the  carrot-tops  generally  are  of  suffi- 
cient growth  to  shade  the  land.  The  proper  hoe  to  be 
made  use  of  should  be  four  inches  by  one  and  a  half  inch 
(see  Fig.  4,  Plate  XVL)  and  always  kept  very  sharp. 

Carrots, 
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Carrots,  like  turnips,  and  other  vegetables  intended  to 
be  housed  for  winter,  shotdd  not  be  taken  up  before  they 
are  full  grown ;  they  never  answer  better  than  when  used 
from  one  to  four  weeks  after  they  are  out  of  the  ground; 
They  are  little  liable  to  injury  in  winter  ;  the  latest  time 
for  taking  up,  is  just  before,  the  fibrous  roots  begin  to 
shoot'  in  the  spring ;  at  which  period  the  vegetable  be* 
comes  less  nutritive,  at  the  same  time  injurious  to  the 
land. 

By  these  attentions  I  have  invariably  found  the  cultiva** 
tion  of  carrots  extremely  beneficial  to  the  land,  and  not 
unfrequently  the  value  (^  the  crop  equal  to  the  fee*simpl« 
of  it.  The  greatest  produce  I  ever  remember  was  elght-<» 
een  loads  p^r  acre,  forty  heaped  bushels  to  the  load  $  yet 
I  have  heard  of  much  larger  crops. 

Worn-out  ploughed  lands  are  renewed  by  the  intermix** 
ture  of  fresh  soil  occasioned  by  the  deep  ploughing ;  and 
the  proof  is  visible  in  many  succeeding  crops  of  corn» 
grasses,  &c. 

The  same  land  will  produce  very  good  crops  of  carrots 
for  years  in  succession  ;  but  in  this  instance  manure  be- 
comes necessary.  They  are  taken  up  with  a  narrow 
spade,  which  the  labourer  strikes  with  one  band  into  the 
ground,  pressing  it  sideways  at  the  same  time  ;  he  draws 
the  root  with  the  other,  throwing  it  to  the  heap,  wliere 
sit  his  wife  and  children  to  cut  off  the  tops :  the  tops  are 
left,  and  spread  as  manure  to  the  land. 

Expenses  of  Labour. 

Weeding  varies  from  5s.  to  10s.  per  acre,  average     7    6 
First  Hoeing    ----      -      -.--,.-70 

Second  do.     ------------56 

Taking  up  per  load,  and  topping     .-.--12 

Observing 
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Obs^mrtg  these  prices,  ie  Ss  necessary  to  reoQMrii^  Ac 
l&bourers,  in  d«aF  seasoD^^  have  an  ailowanoe  for  flour. 

To  every  single  man  one  stone  of  AoUr*  per  week,  the 
toaster  paying  the  additional  price  abore  two  sbiliifigil 
^r  stone. 

'  To  a  man  and  bis  wife  0ne  stone  and  a  b^lf  per  week, 
and  half  a  stone  per  week  to  erery  additioxial  child  nmder 
twelve  years  ok),  at  which  time  they  are  deemed  capabk 
of  earning  their  own  bread*  • 

By  the  introduction  of  this  judicious  pkm>  the  labourer 
fchares  the!  benefit  cf  that  grain  wbioli  bis  own  industry 
bad  helped  to  cultivate^  and  feels  but. in.  a  small  degree 
the  oppression  of  the  times;  tbe  interest  of  the  master 
and  the  servant  becomes  reciprocal,  for  the  price  of  la*, 
bour  continues  nearly  at  the  usuaf  standard  ;  bad  it  been 
titherwise,  the  fartner  must  have  suffered  when  his  coin- 
Inodities  became  of  l^ss  v%ilue. 

The  annual  rent  of  those  lands  on  W4)ich  carrots  are 
generally  grown,  i«  from  5s.  to  20s.  per  acre  ;  but  I  have 
Invariably  found  the  profit  by  far  the  greatest  when  the 
best  Soil  has  been  made-  use  of : — 

A  good  crop  ort  land  v;orth  5s.  per  acfe     -     7  loads* 
^ on  land  worth  lOs.  per  sicrc  -     9  do. 


■*     .  .    .  '     ■ — on  land  worth  1 5s*  per  acre   -  11  do* 
On  the  best  laud,  as  I  before  Remarked    -     18  do* 

The  advantage  in  prc^fefring  good  land  is  obvious,  the 
chief  expenses  being  nearly  the  same  as  on  poor  soil  \  the 
additional  labour  consists  cbiefly  in  taking  up» 

Carrots  are  sometimes  sown  when  the  land  has  received 
\)ut  a  single  furrow,  a  sure  badge  pf  indolence.  The 
annexed  Drawing  (See  Plate  XVI.)  is  to  prove  ^e  ne- 
cessity of  deep  ploughing,  by  means  of  the  double  fur-^ 
irow.  Fig.J,  is  the  shape  and  comparative  si^e  of  a  car- 
rot 
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rot  grown  on  a  single  furrQw  ;  the  e^nli  Moyr  wher«  tb^ 
«oil  was  stirred,  acting  as  a  repellent,  checks  the  grpyrt^ 
of  the  root,  and  causes  it  to  sboot  laterally.  Fig.  2,  i$ 
the  comparative  growth  and  shape  of  a  .carrot  grown  oa 
the  double  forrow.  On  all  soils  which  are  adapted  to  thi^ 
branch  of  husbandry,  the  first  ploughing  may  be  done 
by  a  pair  of  bon^s  abreast ;  the  lower,  or  double  furrow, 
by  three  horses  abreast*  The  nearer  the  cattle  are  to  the 
work,  tb€>  greater  the  purchase  ;  theylabour  with  greater 
jspirit  in  sociable  pairs  than  in  a  drone-like  atriiig  alt 
length.  Fig.  3  will  explain  the  manner  of  fixing  three 
Jiors^  abreast  to  a  single  purchase,  which  will  be  foun4 
on  a  fair  trial  to  equal  four  horses  at  length* 

It  is  a  common  custom  with  the  cultivators  of  carrots  to 
raise  their  own  seed  ;  it  requires  little  attention,  and  the. 
crop  is  seldom  known  to  fail. — For  this  purpose  choose 
nuch  carrots  as  are  in  no  respect  injured  by  frost ;  and 
the  handsomest  of  a  middle  size  ;  trim  the  green  top, 
leaving  about  an  inch  of  it,  and  cut  two  inches  off  the 
-extremity  of  the  root.  Plant  them  in  double  rows,  a 
foot  wide,  and  six  inches  in  the  row  ;  the  interval  of  the 
double  rows  three  feet :  this  is  requisite,  as  the  seed  does 
not  ripen  together.  The  pathx)r  interval  serves  to  gather 
the  i^eed,  which  must  be  done  daily  as  the  heads  of  seed 
arrive  at  naaturity :  it  is  frequently  three  weeks  befoise 
the  crop  is  cleared.  Spread  the  heads  of  seeds  to  dry  on 
at  floor,  or,  in  dry  weather,  on  the  ground ;  afterwards  se- 
parate the  seed  from  the  stalks  with  a  comb.  The  season 
to  plant  carrots  for  seed,  is  the  latter  end  of  February  or 
the  beginning  of  March,  when  the  severe  firosts  are  over. 

Having  explained,  in  as  concise  a  manner  as  possible, 
^hat  is  neciessary  to  be  observed,  to  enable  the  practical 
farmer  to  cultivate  this  highly  valuable  root,  in  districts 
l^itberto  deprive4  of  the  great  benefit  it  affords  to  the 

com- 


Digitized  by 


Google 


552  Experiments  <m  the  Culture  of  Carrets. 

commnQityy  and*  the  great  profit  to  the  cultivator,  in» 
from  all  theoretical  and  speculative  opinions,  I  proceed 
to  a  short  detail  of  the  use  and  application  of  carrots 
irhen  cultivated.   On  their  utility  for  family  consamption, 
it  will  not  be  necessary  to  dwell ;  I'bave  therefore  only  to 
remark,  since  vegetables  are  found  to  be  more  or  less  nu- 
tritive in  proportion  to  the  saccharine  matter  they  con- 
tain, but  few  vegetables  will  be  found  to  ei^cel  them.    I 
have  known  large  crops  of  carrots  sold,  for  the  London 
market,  at  forty  shillings  per  load,  delivered  at  a  port 
four  miles  distant  from  the  land  trhich  produced  thein,  a 
price  for  which  a  ready  sale  will  be  found  in  any  popu- 
lous town,  during  the  winter  season  :  for  tbb  purpose 
they  should  be  assorted  ;  all  the  over-grown  and  crooked 
ones  reserved  for  home  consumption,  for  which  they  wiU 
answer  as  well  as  the  others;  and  when  topped,  half  an  inch 
of  the  greeu  crown  left' on :  for  this  purpose  ibey  are  not 
usually  washed.     For  home  consumption  I  have  invaria- 
bly found  them  to  answer  best  for  the  use  of  cart-horses ; 
when  designed  for  the  food  of  other  cattle,  of  any   de- 
scription, the  green  top  must  be  entirel}'  cut  off,  and  the 
carrots  washed  oerfectly  free  from  dirt  and  sand.     It  is 
tiecessaty  to  hoiX^  them  three  or  four  j(lay3  at  least  before 
horses  are  fed  with  them ;  a  neglect  of  this  is  sure  to  be 
attended  with   dangerous  consequences.     It  is  generally 
known  that  the  cucumber,   when  left  a  short  time  in 
water,  absorbs  a  proportion  of  it ;  the  carrot  does  the 
same,  in  a  less  degree,  yet  suiEciently  to.  produce  a  con- 
siderable degree  of  fermentation  by  the  heat  of  the  ani- 
maVs  stomach ;  and  griping  is  occasioned  thereby.     To 
render  them  salutary,  the  time  mentioned  is  sufficient  for 
evaporation. — ^W'ashing  is  easily  and  expeditiously  done, 
by  putting  a  large  mash-tub,  three  parts  full  of  carrots, 
jthen  pouring  cold  water  on  tbem^  stir  them  and  throw 
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thflto  put  with  four-pronged  mock-forks;  after  which 
]process  they  may  be  laid  under  cover  in  large  heaps,  as 
much  as  six  or  eight  loads  in  a  heap  ;  secured  from  frost 
and  rain^  they  wiH  keep  two  or  three  months  :  it  is  hew* 
erer  not  right  to  suffer  them  to  remain  so  long,  in  which 
case  they  shrivel  even  to  two-thirds  of  measure  ;  and  9I* 
tiiougb  they  become  more  nutritious,  from  the  loss  of  aque- 
ous particles,  it  is  not  sufficient  to  compensate  the  defi^ 
eiency.  Carrots  are  extremely  valuable  when  applied  as 
food  for  cart-horses :  when  properly  fed  with  them,  they 
are  in  the  greatest  vigour  and  health  ;  and  their  coats  are 
as  fine  as  the  best  groomed  coach-horses,  even  in  the 
depth  of  winter,  and  exposed  to  the  inclemency  of  the 
season  in  a  straw-yard.  For  home  consumption,  I  have 
invariably  fouiid  them  to  pay  more,  by  one-third,  when 
given  to  horses,  than  to  feeding  cattle.  After  a  variety 
of  experiments,  I  have  found  the  following  manner  of  ap- 
plying them  tp  he  the  best : — To  each  cart-horse,  one 
heaped  bushel  per  day,  with  as  much  cut  prx)vender  as 
he  could  eat ;  the  latter  should  be  of  the  first  quality.  I 
secommend  two-^thirds  good  wheat  or  oat  straw,  and  one-* 
third  clover.  Wheat-straw  is  best ;  oat-straw  next.  Bar« 
ley-i^traw  is  frequently  given  ;  but  never  preferred,  from 
its  griping  tendency.  Horses  cannot  eat  too  much  cut 
food.  When  returned  .from  work,  they  should  alwayj 
be  baited  with  it,  at  drink  their  water  before  carrots  are 
given,  and  plenty  of  dry  food  given  with  the  csvrrbts  :  the 
di:y  nature  of  .tlue  one  corrects  the  cold  quality  of  the  other. 
There  is  not  ^ny  occasion  to  cut  the  carrots,  but  to  mix 
them  with  the  cut  food,  and  feed  them  in  the  mangpr. 
Morses  used  tp  carrots  will  prefer  them  to  oats,  when 
given  together.  If  the  straw  and  clover  are  not  of  the 
first  quality,  o^  should  he  given  in  proportion.  By 
this  .method  of  feeding,  tbtfejs  ^  seeing  of  at  lea^t  two« 
iVoL«  X. — SxcoMD  Series.  Z  z  thirds 
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thirds  of  the  hay  usually  consumed ;  corn  is  dispensed 
with ;  and  horses  will  be  in  better  condition  than  when 
fed  with  hay  and  corn  only,  supposing'  each  horse  is  al- 
lowed with  hay  half  a  peck  of  oats  per  day. 

Great  care  must  be  taken  never  to  give  carrots  when 
horses  come  to  the  stable  heated  by  work. 

Carrots  are  not  proper  food  for  riding-horses ;  nimble 
exercise  causes  them  to  be  laxative ;  and  as  they  will 
sometimes  produce  griping,  I  shall  insert  a  prescription 
whi«h  has  been  proved  by  long  experience,  together  with 
the  treatment  to  be  pursued  in  such  cases. 

Oil  of  Turpentine  -  -  -  -  1  oz. 
Castile  Soap  --..---  l  oz. 
Flour  of  Mustard     -    -    -     -     §  02. 

On  the  first  symptom  this  mixture  should  be  given,  and 
it  will  not  fail  to  remove  the  complaint.  The  Castile 
soap  to  be  cut  fine,  and  dissolved  in  a  quart  of  boiling 
water,  the  mustard  added  ;  the  oil  of  turpentine  the  last 
thing  ;  it  should  be  given  more  than  milk-warm  ;  if  the 
animal  suffers  much  pain,  add  half  an  ounce  of  liquid 
laudanum.  On  the  first  appearance  of  the  disease,  tbt 
horse  should  be  well  coated,  and  constantly  rubbed  with 
hard  twisted  whisps  of  straw,  and  kept  as  warm  as  possi- 
ble ;  shoilld  tire  disease  increase,  and  the  body  sii^ell 
much,  a  gallon  of  blood  should  he  taken,  to  check  the 
infiammatioh,  and  give  time\for  the  medicine  to  operate. 
If  the  syn^ptoms  increase,  repeat  the  dose,  omitting  the 
liquid  laudanum.  Clysters  and  raking  afford  much  relief 
when  the  symptoms  first  appear,  and  frequently  remove 
the  complaint. 

Feeding  cattle  improve  more  on  carrots,  than  when  fed 
4arit}i  potatoes  or  turnips;  they  are  excellent  food  for 
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ewes  at  lambing  time,  and  should  be  cut,  or  they  arc 
subject  to  break  their  mouths. 

Store  pigs  may  be  fattened  on  carrots  only,  and  large 
hogs  feed  remarkably  well,  when  fed  with  half  corn  and 
half  carrots. 

Heifers  in  calf,  which  require  good  keep,  and  calre 
early,  thrive  better  on  carrots  and  good  oat-straw,  than 
on  hay  only — one  bushel  of  carrots  per  day.  Care  must 
be  taken  not  to  give  them  too  early  or  too  many ;  io 
which  case,  the  calves  are  liable  to  overgrow. 

Weaned  calves  thrive  well  on  this  food  ;  a  peck  per 
day  is  quite  sufficient,  more  would  increase  the  body  too 
much. 

Milking  cows  give  more  milk  on  carrots  and  straw, 
than  on  hay  only.  In  all  these  instances  their  superiority 
over  turnips  is  more,  comparatively  speaking,  than  the  , 
difference  of  a  carrot  crop  rated  at  one  guinea  per  load 
of  forty  biishels,  to  the  value  of  turnips  on  the  same  soil ; 
rating  them  as  a  produce  for  home  consumption. 

One  heaped  bushel  of  carrots^  therefore,  is  equal  to 
18  lbs.  of  hay.  Admitting  each  cart-r^orse  to  consume 
this  quantity  of  hay  for  120  days,  it  amounts  to  3,160lbs. 
the  average  produce  of  one  acre  of  good  pasture  land. 

The  same  animal,  if  fed  on  carrots,  with  the  addition 
of  the  cut-straw  provender,  which  is  a  substitute  for  corn, 
and  adds  solidity  to  the  carrots,  will  require  only  120 
bushels  of  carrots,  or  three  loads  ;  not  half  the  produce 
of  a/n  acre  of  arable  land  worth  five  shillings  per  acre. 

To  this  must  be  added  the  great  superiority  in  point  of 
condition,  which  the  cattle  evince.  The  latter  method  of 
feeding  with  carrots  and  cut  provender,  is  fully  equal  to 
18  lbs.  of  hay  and  half  a  peck  of  oats  to  each  horse. 
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J)es6rifftion  oftu^  JmptmtenUni  m  the  Ptinth^s  tM  OloiriBn 
Machines,  to  preoerU  Jccidints cmseibg  thdrUnstidii* 
ness.    By  Mr.  Joseph  Davis,  qf  the  Cresamt,  Kirlgs* 

.    tmd-Road. 

With  Engravings, 

From  the  TRAmAdTiONs  of  the  866ietV  for  the  Encbu- 
ragement  of  Auts ^  MAxnxFACTURBt,  am)  CoMM£Eci&. 

Ten  Guineas  iedfe  pr^ented  to  i^t.  Da^is^W*  this 
Ccfntrtddfice.  * 

X  HE  frequent  accidents  ivhich  happen  to  painters  and 
{[laziers,  from  the  unsteadiness  of  their  oukchines,  aofid 
the  consequent  misery  brought  upon  their  families,  have 
stimulated  me  to  endeavour  at  the  improvement  of  such 
machines. 

The  model,  which  I  have  the  honour  of  forwarding  to 
you,  will,  in  my  opinion,  answer  the  purpose  in  vie«^. 
Generally,  as  you  may  see,  the  machine  may  be  ti^ 
without  the  guard  ;  and,  while  perfectly  firm  and  secure^ 
it  will  cause  no  injury  to  the  wainscoting  or  pakit.  But 
where  the  windows  are  flush  with  the  floor,  and  where  bo 
under  security  can  be  depended  upon,  tlie  guard  Boay  be 
applied  with  advantage. 

J^igr-  ^»  (Plate  XVI.)  represents  the  machine;  the  part 
ay  is  similar  to  tl)at  used  by  glaziers,  which  is  placed  on 
.the  outside  of  the  window,  b  is  an  adiditional  moving 
piece,  which  presses  again^  the  inside  of  th6  window- 
frame,  and  is  brought  nearer  to,  or  removed  farther  from 
it,  by  means  of  the  male-screw  c,  and.  its  handle  d. 

Fig.  6  shews  the  lower  p£irt  of  a  window,  and  the  man* 
|)er  in  which  the  moving-piece  ^,  including  a  femaie-screw, 
acts  against  the  inside  of  the  window'^ffataie. 

Fig.  7  shews  a  cross-bar  introduced  in  place  of  the 
moving-piece  last  mentioned,  which  bar  extends  from 
6ne  window-side  to  the  other,    and  explains  how  the 

machine 
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Imafekn*  may  b«  tised  wk^rcr  aify  mjnty  flii|^ht  strise  from 
^ci^^ifig  thb  iHUvmg-pieoe  tn  tli«  centre  of  th6  recess  of 
the  wihSoit. 

The  genera)  iinpi^oveoiefie  ^otiei^ts  ifi  the  use  of  a  screw 
on  that  eiid  of  the  frame  which  is  within  the  bouse,  and 
^bicb  keeps  the  maebine  steady  and  firm,  instead  of  the 
t^o  uprighf  iron$y  Which  ate  prut  through  boles  made  iti 
the  top  plank  of  the  machine,  in  the  confrtnon  mode>  and 
Which  otca^bh  the  tnachihe  to  be  very  unsteady  in  use, 
lind  liable  fo  accideht.  There  are  two  blocks  marked  <f£(  ^^ 
in  Fig.  5y  which  may  be  6ccasionaIly  put  in,  or  taken 
6ut,  according  as  the  stone-work  under  the  window  nfiay^ 
require* 

Description  of  a  curvilinear  Saw  invented  bt/ 
John  Trotter,  Esq.  of  Soho-sqmre. 

With  Engravings. 

t'roin  the  Transactions  of  the  Society  for  the  Enoou-i 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Gold  Medal  was  voted  bif  the  Society/or  this  Invention. 

With  the.  view  of  obviating  many  difficulties  and 
expenses,  which  have  long  attended  the  operations  of 
those  requiring  curvilinear  sawing  in  their  trade,  and  of 
public  bodies  connected  with  those  trades,  through  tbo 
licentiousness  and  refractory  conduct  of  sawyers,  it  has 
been  represented  to  me  as  a  measure  extremely  desirable, 
to  adopt  more  generally  mechanical  powers,  could  such 
be  discovered,  as  would  preclude  much  mystery  and  manual 
labour. 

Considering  the  subject  in  a  national  point  of  view,  as 
connected  with  our  naval  yards  in  the  formation  of  tim* 

*  These  letters  have  been  omitted  in  the  original  engraving. 
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ber  ;  with  our  mHitary  departtnents,  in  respect  to  wheel^ 
of  every  description  ;  .with  our  whale  and  herring  fish- 
eries ;  our  public  and  private  breiyeries  and.  distilleries  ; 
our  East  and  West  India  Coospanies,  and  other  bodies 
depending  on  cooperages,  as  well  as  other  minor  trader 
peculiarly  liable  to  the  evils  complained  of,  I  invented  a 
curvilinear  saw,  which,  with  little  aid  of  the  piost  igno* 
rant  labourer,  answers  every  purpose.    ; 

Having  effected  ^  these  ends,  suffer  me  to  solicit  the 
honour  of  the  Society's  acceptance  of  a  inodel,  together 
with  a  drawing  of  my  saw,  sufficiently  accurate  for  the 
use  of  those  in  remote  situations  to  work  by^  who  may 
wish  to  use  or  make  them. 

Fig.  1  (Plate  XVII.)  represents  a  bird's  eye  view  of  the 
saw  and  machinery.  The  dotted  lines  shew  the  spindle  a, 
moving  on  two  centers  i,  A,  having  at  one  end  a  pulley  c, 
and  at  the  other  a  concave  saw  d  (with  a  corresponding 
convexity  to  the  curve  rec^uired  to  be  sawed),  secured  on 
the  convex  side  by  a  collar,  and  on  the  concave  side  by  a 
loose  collar,  and  screw  nut» 

Cy  e,  two  grooved  plates^  admitting  through  the  top  of 
the  bench  and  fence  /  screw  bolts  fastened  by  thumb 
nuts,  by  m^ans  of  which,  and  a  parallel  motion  gy  the 
fena«y  is  regulated,  and  consequently  the  conductor  k  of 
the  wood  I  admits  it  to  be  sawed  through,  as  represented 
in  the  dotted  line  at  any  part  required. 

The  fence,  conductor,  and  saw,  must  all  be  curved 
alike  ;  hut  to  saw  in  smaller  circles,  with  the  same  saw^ 
and  at  the  same  time  square  with  the  face  of  the  bench,  a 
«teel  slider  A*,  regulated  by  two  screws,  is  made  to  pres^, 
as  occasion  may  require,  on  the  convejf  side  of  the  saw, 
and  rai^e  the  vertical  line  of  it  to  a  right  angle  with  the 
bench  ;  .otherwise  the  top  of  the  bench  itself  must  receive 
the  same  inclination  to  the  vertical  line  of  the  fi^ed  saw. 

Fig. 
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Fig.  2  is  a  front  view  of  the  saw  and  bench,  in  which 
the  teeth  of  the  saw  are  more  clearly  shewn. 

Fig;  3  an  end  view  of  the  same  machinery. 

Fig.  4  shews  the  saw,  axle,  and  pulley,  all  made  of  iron 
or  steel,  and  separated  from  the  frame. 


Description  of  an  improved  Book-Binder's  Cutting  Press 
invented  by  Mr,  James  Hardie,  of  Glasgow. 

With  Engravings. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

Fifteen  Guinea^  were  awarded  by  the  Socieiy  for  tins 
Improvement. 

xVlR.  A,  Tilloch,  in  a  letter  to  the  Society  introducing 
to  their  notice  this  machine,  says,  **  the  inventor  claims  no 
other  merit  than  that  of  having  simplified  the  common 
press,  rendered  it  more  powerful,  and  adapted  it  to  work 
more  oeconomically  ;  or,  in  other  words,  to  save  time  to 
the  workman.  It  has  been  found  so  superior  to  the  press 
in  common  use  that  aU  the  bookbinders  in  Glasgow  and 
Edinburgh  are  adopting  it.  This  is  perhaps  the  best  proof 
that  can  be  given  of  its  utility.  The  inventor  has  received 
certificates  from  the  bookbinders  alluded  to,  which  will 
be  sent  to  the  Society,  if  they  think  the  press  worthy  of 
their  notice.  Mr.  Hardie,  in  desiring  me  to  submit  the 
model  to  the  inspection  of  the  Society,  has  in  view  chiefly 
to  benefit  the  bookbinders  in  places  remote  from  his  resi* 
dence,  an  object  which  be  thinks  cannot  be  so  well  at* 
tained  in  any  other  way  as  by  the  publicity  which  the 
Society  is  able  to  give  to  improvements  deserving  of  its 
inotice. 
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**  The  iipprov^meat  of  this  sunple  iiiBtruinen  thas  cost 
Mr.  Hardie  mudi  time,  and  even  expease;  and  he  will  be 
glad  to  receive  any  remuneration  from  th^  Seciety  sjrhich 
they  may  think  hjis  inyention  deserves.  ^' 

Twenty-three  peKsous  testified  by  dieir  aignati^ttts  and 
subscriptions  to  Mr.  Hardie  their  apjprobation  of  his  cut* 
ting  press. 

The  Societyhas  received  a  certificate  freni  l4>rd  t)o|ig1as, 
ivho  very  i^rongly  ntec^mmends  Mr.  Hardiie^g  press  in  pre- 
ference to  the  one  in  common  use* 

The  principal  difference  between  this  and  the  press 
which  has  been* for  time  immemorial  employed  by  the 
bookbinders,  consists  in  effecting  the  business  by  one  iron 
screw  instead  of  two  wooden  on^^  formerly  tised.  This 
screw  works  in  a  nut  let  into  and  screwed  to  the  top  piece 
A,  Fig.  5,  (PJate  XVII.)  its  lower  end  working  in  a  collar, 
screwed  to  the  «K>ving  piece  B,  hiding  in  grooves  within 
the  two  sides  of  the  frame.  C  C  are  4he  guides  for  the 
plough,  as  in  the  common  press. 


£€p0r4  m  ifie  diffiermi  Motbods  qf  ^^^miing  mff^  44vm* 
(agfC  tiie  Mi  of  Soiafrma  SeurSolt. 

iBjf  Lelii^vre,  P|:lletier,  P*Arcet  anrf  Giroud  ; 
extracted  by  J.  C,  Delametherie. 

(CoiicliHte4  |w>Qi  P^ge  *W.) 
Process  qf  Ribaucouri. 


R 


LlBAU€QURT  ha^  tsQOt  ^  nicimoir  in  <frhioh  h^  {^p^ 
poses  several  methods,  but  most  qli'X\m^m^y  l^eTeclucecl 
%o  the  proces^^  ^Ir^es^ly  knpwfi  ^nd  d^cribed  heioT^\Aqk, 
iwhether  t>y  ine^Tis  of  ©Id  iron,  ff^itrtpl,  or  Jga^  :  we^^h^l 
not  enter  into  the  detail  of  these  methods  ^  but  ti>er^  }§ 
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'^n&  mdre  siniple  tban  the  rest  which  must  not  be  passed 
t>v^r  in  silence.  It  is  that  in  which  he  proposes'to  de^ 
compose  the  sulphate  of  soda  by  charcoal  alone ;  and 
which  he  has  practised  nearly  two  years,  at  the  bleaching 
yard  at  Glaciere,  near  Paris ;  but  at  the  same  tittie  he 
^oes  not  coniC^al  that  it  is  difficult,  even  for  the  most  ex-» 
peHenced  (and  ffo  one  is  more  so  than  himself),  to  ascer- 
tain the  instant  when  it  is  proper  to  withdraw  the  matter 
from  the  fire,  if  too  soon,  the  sulphate  of  soda  is  not 
decomposed,  and  there  is  but  little  free  soda ;  if  too  late, 
the  sulphur  is  burnt,  and  suiphate  of  soda  is  immediately 
degenerated;  besaj^: 

"  Take  lOO  pounds  of  sulphate  of  soda,  reduce  it  to  a 
fiowder,  and  tl^n  mix  it  witla  25  pounds  of  charcoal  dust; 
put  due  raitture  into  a  proper  furnace,  heat  it  at  first 
tintil  the  roof  be  of  a  white  heat ;  in  an  hour's  time  the 
inatter  inflames,  and  an  hour  and  a  half  afterwards,  the 
sulphur  is  formed;  keep  up  the  fire,  and  in  about  an 
boor  the  matter  begins  to  melt ;  then  weaken  the  fire, 
turn  the  matter  often,  move  it  from  place  to  place,  and 
when  it  is  in  a  good  pasty  fusion,  increase  the  fire  sud* 
denly  to  such  a  degree  as  to  produce  more  fluidity  ;  as 
soon  4ts  it  begins  to  run  upon  the  front  of  the  stove  the 
iop6ratk>n  is  finished  :  it  is  removed  when  odd,  and  car- 
ried to  the  store-liouse  to  be  lixiviated  as  it  is  wanted.*' 

This  operation  lasts  four  hours  ;  the  pasty  fusion  indi- 
cates the  fiirmation  of  the  sulphur ;  but  this  phenomenon 
is  preceded  by  several  others. 

i.  When  the  mixture  is  well  ignited,  the  charcoal  bcr 
gios  to  bum  with  a  peculiar  and  vivid  flame  ;  at  this  pe- 
riod the  matter  must  be  frequently  turned,  in  order  to 
multiply  the  sui&ces,  and  to  favour  the  combustion  ;  this 
lasts  one  hour. 

Vol.  X.— -Second  Series.  A  a  a  2.  To 


Digitized  by 


Google 


i6i  On  ihe  diffirent  Methods  ^tiiTatiing 

b.  To  this  flame  succeeds  another,  which  is  sulphiiroQ^i 
^hort,  and  light,  and  covers  the  surface  of  the  mass  ;  this 
liBually  takes  place  an  hobr  and  a  half  after  the  first 
period,  is 

3.  An  boar  after  the  fusion  lias  commenced,  the  filre  is 
augmented,  and  an  hour  and  a  half  after  that  succeeds 
the  liquid  fusion  that  denotes  the  compl^ion  <^  the  ope- 
ration. 

The  signs  thus  presented  seem  to  deWote.  a  work  easy 
to  he  conducted,  but  we  must  not  dieceive  ourselves, 
fiibaucourt  has  practised  it  with  acivantage  two  years  for 
bleaching;  but  the  difficulty  he  found  in  distinguishing 
these  epochs,  and  the  slight  variations  which  effect  all 
the  phenomena,  obliged  him  to  relinquish  the  process  to 
seek  for  an  agent  by  which  he  jcpuld  separate  the  sulphur, 
^nd  this  agent  he  has  found  in  iron; 

There  is  reason  to  regret  that  this  process  is  attended 
i^vith  so  many  difficulties^,  and  that  it  is  equally  difficult 
to  obviate  them,  for  the  sulphate  of  soda  if  oncie  obtained 
in  any  way  whatever,  charcoal  alone  would  terminate 
ihe  operation;  Ribaiucourt  has  likewise  decomposed  sea< 
Bait  by  the  calx  of  kad. 

^^  This  mixture  is  formed  of  equal  parts  of  muriate  of 
€oda  and  litharge,  100  of  .each ;  the  litharge  having  been 
pulverised  is  ground  with  the  salt.,  in  portions  of  two 
f>ounds  each,  and  three  pounds  of  water,  ^y  degrees  the 
jitharge  loses  itsx:olaur,  it  becomes  white,  .and  iu  the  end 
is  entirely  bleached.  The  matter  at  first  .ahsol-bs  little 
:\vater,  but  according  as  ills  beaten  it  takes  a ^qotisistence 
which  requires  an  additional  quantity  6f  water^  in  por- 
tions, and  not  all  at  once.  When  it  has  absorbed  all  the 
twater,  it  acquires  a  pasty  consistence.  It  is  then  put  into 
jars  to  deposit,  where  it  is  left  for  24  hours,  .care  being 
Aaken  to  shake  them  from  time  to  time.    It  is  then  of  a 
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wry  fine  white.'*  **  The  matter  having  acquired  thi^ 
(]egree  of  whiteness  it  is  submitted  to  pressure  ;  .by  which 
means  it  yields  120  pounds  of  ley  of  21  degrees.  12Q 
pounds  of  water  is  ac^^d  to  it ;  the  mass  is  stirred ,  agaif) 
pressed,  and  another  ley  is  obtained  of  41  degr^e^. 
Lastly,  a  third  operation,  with  the  same  quantity  o| 
water,  produces  a  ley  of  four  degrees. 

The  whole  of  the  water  employed  in  the 

grinding  is      ---------  660  Ui« 

TThe  whole  of  thp  liquor  produced  by  pres- 
sure ------------  480 

The  mean  weight  of  which  is  -     -     -     -     -  li^deg. 

The  pressed  residue  when  fresh  wqigh^  -    -  122|^lb. 

When  dry      .--------•    ^  103  lb.  202, 

**  The  liquors  are  mixed  together  again,  and  evapo^ 
rated.  In  the  course  of  the  operation  a  crust  or  pellicle 
is  successively  formed,  which  soon  breaks,  and  falls  tq 
the  bottom  of  the  liquor.  It  is  successively  skimmed  ofF| 
and  the  evaporation  is  continued  to  dryness.  It  is  left  kq 
drain  for  24  hours,  and  weighs  83  pounds  12  ounces. 

^f  Thi^  salt  does  not  r^emble  in  its  form  the  crystals  o( 
soda ;  it  is  aerated  and  caustic,  and  contains  some  muriatQ 
of  soda.  When  exp6sed  to  the  air,  it  effloresces,,  an4 
whitens  considerably  ;  but,  as  its  causticity  prevents  it 
fi?om  crystallizing,  Ribaucourt  heated  it  strongly  in  at| 
iron  pot.  He  next  uiade  a  )ey,  and  obtained  a  soda  per*; 
fectly  crystaUized.'' 

The  sea-salt  which  is  separated  by  the  evaporatioil 
weighs  16  pounds  12  ounces,  or  nearly  j..  The  residue 
tnay  be  reduced  to  lead,  or  converted  into  mineral  yellow 
by  fusion,*  whichever  is  most  desirably. 

This  operation,  says  Ribaucourt,  is  like  that  in  whicl| 
the  decomposition  of  sulphate  of  soda  is  efFectec)  by  f  h^r^ 
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coal,    inasmuch   as  there  are  the  same  niceties  to  b# 
noted,  and  the  same  difficulties  to  be  surmouoted. 

This  process  is,  as  we  see,  the  same  as  those  of  which 
we  have  before  spoken ;  such,  for  example,  as  the  greatest 
quantity  of  soda  that  he  saj's  he  has  decomposed.  The 
jBaarine-salt  is  here  employed  in  eq^ual  parts  with  the 
litharge ;  and  when  the  circumstances  of  the  opeiation 
are  well  attended  to,  none  of  it  escapes  decomposition ; 
whilst  Chaptali  who  puts  hut  one  quarter  of  muriate  of 
soda,  and  Camy  four^fifths,  still  find  oxyd  of  lead  un« 
combined  in  the  residue.  On^he  other  hand,  Ribaucourt 
grinds  it  as  Arthur  does,  and  this  means  may  oqcasion  a 
difference. 

Martial  vitriol  has  been  proposed,  with  reason,  as  a 
very  convenient  method  of  effecting  the  decomposition  of 
sea^sak ;  bat  this  vitriol  is  only  obtained  by  the  decompo- 
sition of  pyrites  ;  and  this  decomposition  always  requirea 
time,  airs  or  fire,  and  often  all  three.  It  occivred  to  us, 
that  it  would  greatly  shorten  the  time,  ahd  dkoinish  the 
expense,  if  it  were  possible  to  decompose  sea-salt  audi 
pyrites,  the  one  by  the  other, .  and  to  make  Glauber  salt 
all  at  one  time*  This  we  attempted,  and  perfectly  suc- 
ceeded in  it. 

^  We  pursued  this  object  with  so^  much  the  more  cer- 
tainty, since  it  constantly  appeared,  that  among  the  dif« 
ferent  agents  proper  for  converting  sea-salt  into  solphat^ 
of  soda,  and  for  decomposing  the  latter,  in  order  te 
separate  the  base,  there  have  been  none  hithe^?to  superior 
ItO  iroti,  martial  vitriol,  or  &ulph«,te  of  iron,  and  chalk, 

I)€composition  of  a  Muriate  of  Soda  by  the  agenci/  of 
Martial  Pyrites, 

*<  We  mixed  together  10  pounds  of  pyrites,  from  tlio 
epviroqjs  of  Paris,  and  4  pounds  of  muriate  of  soda.    Tb« 
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Wbole,  reduced  to  a  powder,  tras  put  into  aa  iro^  iresad  ; 
Md  this  mixture  was  calcined  fcMT  60  hours  ^.  Wbilst 
this  calcinaitioa  lasted,  it  exhaled  much  sulphurous  and 
fuuriatic  acid ;  the  rn^s  when  withdi'&wn  from  the  fire 
was  pulverulent ;  it  had  the  appearance  of  a  brown  oxid 
of  iron,  approaching  to  red ;  ^nd  it  had  lost  3  pounds 
4  ounces  of  its  weight.  This  matter  was  washed  in  warm 
water,  and  the  ley  yielded  4  pounds  g  ounces  of  sulphiU^s 
of  soda.  The  jnother-water,  evaporated  to  dryness,  left 
a  saline  mass,  incrys^allizable,  that  weighed  14  ounces. 
This  W|w  a  mixture  of  muriate  of  sbdt,  not  decomposed, 
of  sulphate  of  soda,  and  of  muriate  of  iron,  The  residue 
of  the  lixiviation,  remaining  on  the  filter  and  drie3,Ji8aa 
dxid  •f  kqn>  of  a  brown  colour,  and  weighs  6  pounds 
13  ounces ;  but,  as  in  heating  this  oxid  we  observed  that 
still  much  sulphurous  acid  was  disengaged  from  it,  we 
were  convinced  that  the  quantity  of  10  pounds  of  pyrites 
would  decompose  a  greater  quantity  of  spa-salt  than  the 
4  pounds  that  we  had  put  into  this  mixture.'*  We  also 
observe  that  this  oicid  will,  in  this  state,  serve  immedi- 
ately, by  the  help  of  charcoal,  to  terminate  the  operation  ; 
in  short,  to  decompose  the  sulphate  of  soda,  and  set  free 
its  base.  We  soon  perceived  how  much  the  use  of  pyrites 
would  tend  to  oeconomisc  the  time  and  expense,  and  to 
simplify  the  pi'ocess ;  and  farther,  that  charcoal  season- 
ably added  abridges  the  time  of  calcination. 

We  have  besides  proved,  tljat  this  mij^ture  of  pyrites^ 
muriate  of  soda,  and  charcoal,  exhibits  during  the  calci- 
nation the  phenomena  of  pyrqphoric  combustion  ;  that 
pit-coal  is  as  proper  for  this  operation  as  charcoal;  las^y, 
that  turf,  reduced  to  a  powder,  is  better  than  either  j  and 
that,  in  cs^ses  lyhere  the  one  or  the  other  is  used  as  ar| 

«  Wiihoirt^ioubt  this  «pace  of  time  inight  he  mirch  thortenedy  si 
iwill  bt  icon  farther  oar, 
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agent)  there  wilt  be  a  considerable  disengagement  of  sut- 
pbai«:  and  muriate  of  ammonia,  since  these  two  combdsti« 
ble  substances  equally  furnish  volatile  alkali,  which  vege- 
table charcoal  does  not. 

The  products  of  this  last  experiment,  reduced  to  the 
quintal,  are  as  follows  : 

)b.  01. 
Martial  pyrites  --.-----^---lOOO 
Muriate  of  soda     ----------      4O0 


140 

0 

107 

6 

45 

0 

Tlie  calcination  reduced  it  to    -    -    •?    r    -r 
Sulphate  of  soda  obtained  from  the  ley    -    « 

Saline  mass  of  mother  water  dried,  containing  muriate 
of  soda  not  decomposed,  sulphate  of  soda  incrystallisablej^ 
and  muriate  of  iron  11  pounds  14  ounces.  Rough  oxicj 
of  iron,  the  residue  of  the  lixiviation,  capable  of  serving, 
with  the  addition  of  chai^coal,  to  decompose  sulphate  of 
soda,  and  to  convert  it  into  soda,  according  to  the  pro- 
cess of  Alban,  67  pounds  8  ounces. 

According  to  thcj  calculation  of  Kirwan,  which  allows 
to  the  quintal  of  sulphate  of  soda  22  pounds  of  pure  caus- 
tic soda,  without  either  acid  gas  or  water  of  cr)'stallisa- 
tion,  the  45  pounds  of  sulphate  of  sod^  obtained  above 
contain  nearly  10  pounds  of  pure  caustic  soda ;  from 
whence  it  results,  that  1000  pounds  of  pyrites,  and  400 
pounds  of  sea-salt,  would  produce  about  450  pounds  of 
sulphate  of  soda,  or  100  pounds  of  pure  and  caustic  soda« 

This  calculation  is  very  different  from  Bergman*s* 
Accord iflg  to  him  100  pounds  of  pure  soda  is  equivalent 
to  500  pounds  of  carbonate  of  soda  crystallised,  with  all 
the  water  of  crystallisation^  and  500  pounds  of  crystals 
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^6f  soda^  saturated  with  air  and  water,  containing  20  per 
'Cent,  of  pure  and  caustic  alkali,  equal     -    -     100  lb*  . 
Water  of  crystallisation  at  6^  per  cent.    -    320 
Carbqaic  acid  V6  per  cent,  ^    -    -    -    -      8Q 

Total  500 

Combustion  of  Martial  Pi/rites  aiid  Sea-Salt,  by  the 
agencj/ nf  Fit-Coal. 

"  Ten  pounds  of  martial  pyrites,  and  32  <>f  tlie  pit- 
tsoal  of  Forez,  coarsely  bruispd,  were  mixed  together* 
They  were  kneaded  with  water  holding  six  pounds  of 
^sea-salt  ih  solutidn.  The  mixture  thus  formed  wa« 
worked  into  "balls,  and  burnt  upon  iron  bars  in  a  rever- 
berating funiatre,  by  the  help  of  a  little  lighted  charcoal 
placed  under  the  balls.  ' 

"  The  combustion  was  at  first  vivid  and  in^ainred ;  after-* 
'ivards  it  abated  ;  but  the  matter  continued  to  burn  with  a 
4ight  blue  ilame^  accompanied  with  an  abundant  disen* 
-gagement  of  the  vapours  of  muriatic  and  sulphurous  acid. 
The  incineration  was  completed  in  13  hours. 

**  The  ashes  were  of  a  reddish  grey.  They  were 
lixiviated  ;  and  by  eva.poration  six  pounds  of  crystallised 
sulphate  of  soda  wer^  obtained.  The  residue,  when 
•dried,  and  .calcined  afresh,  disengaged  nluch  sulphurous 
jacid  ;  which  proves  what  we  have  before  observed,  that 
rthis  quantity  .of  pyrites  would  be  sufficient  to  decompolse 
ja  greater  quantity  ^f  sea^salt,  and  consequently  to  furnish 
;more  sulphate  of  soda. 

'^*  The' sides  of  the  furnacei  and  especially  the  dome' 
iand  the  .chimney,  were  covered  with  a  soot  containing 
•muriate  of  .ammonia;  which  convinced  us,  that  by  plao- 
jng  between  the  furnace  and  the  chimney  a  chamber  simi- 
lar to  that  in  the  manufactory* at  St.  Denis,  we  might, 
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wkbout  any  other  expense,  retam  a  considerable  qtrati^ 
tity  of  «ik ;  which  would  be  a  farther  adrantiage  ;  and  so 
inach  the  more  since  pit-coal,  as  we  har<^  before  men- 
tioned,  is  still  more  iiirourable  to  the  decompositioh  of 
sulphate  of  soda  by  ferruginous  oxyds  than  charcoal. 

Products  of  this  Operation  to  the  Quintal. 

)b. 
Martial  p3rrites  -  -  ^  -  -  -  loo 
Pit-coal  from  Forez  -  -  .  -  3^0 
Sea-salt      --------60 

Total  48Q 

The  substances,  burnt  aqd  reduced  to  ashes,  yielded^ 
by  lesdvation,  sulphate  of  soda  in  crystals  60  pound& 
Tbctse  60  pounds  of  cfystallised  sulphate  of  sod^  contain, 
neeording  to  Kirwan,  pure  caustic  soda  13  pouuds 
a  ounces.  Which,  according  to  Bergman,  are  eqnira** 
lent  to  €5  pounds  15  ounces  of  crystallised  soda,  satu- 
rated with  carbonic  acid^  and  coffibtaed  with  the  water 
of  er3r9tallisation« 

Comhustion  of  Pyrites  with  Turf  and  Sea-salt p 

^'  100  pounds  of  pyrites  and  30  pounds  of  torf  west 
well  mixed  together,  and  Worked  into  a  ftote  with  a 
solution  of  6  pounds  and  a  half  of  sea*salt.  This  paste 
was  formed  into  balls  ;  which,  when  dried,  were  placed 
in  a  reverberating  furnace.  After  two  or  three  pieces 
of  lighted  charcoal  had  been  put  upon  the  grate,  the  fire 
lasted  for  30  hours.  This  combustion  was  sk>w,  and  had 
a  pyropboric  appearance.  The  incineration  was  cooa^ 
pleted  ;  the  ashes  were  washed^  and  the  ley  evaporated 
and  concentrated.  It  furnished  seven  pounds  of  crystal- 
lised 
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lised  sulphate  of  soda ;  and  the  mother- water,  when  eva-. 
porated  to  dryness,  furnished  1  pound  11  ounces  of 
muriate  of  iron,  and  a  portion  of  sulphate  of  soda,  which 
the  iron  had  prevented  from  crystallising! 

**  The  residue  of  the  leys  was  dried,  and  appeared  of 
a  brown  colour,  approaching  to  red.  It  was  calcined  in 
a  crucible,  and  still  diseng/ged  a  great  quantity  of  sul- 
phurous acid  vapour;  which  confirms  what  we  have 
already  said,  that  in  these  operations  the  quantity  of  sea-» 
salt  that  is  taken  into  them  is  much  less  than  the  vitriol  of 
iron,  or  pyrites  burnt  with  pit-coal,  or  with  turf,  is  capa- 
ble of  decomposing,  and  converting  into  sulphate  of 
soda." 

After  this  latter  combustion  a  greater  quantity  of 
soot,  of  muriate  and  sulphate  of  ammonia,  were  found 
than  in  the  preceding  operation  ;  and  this  would  be  a 
reason,  wherever  one  of  these  two  processes  is  used,  for 
adapting  to  the  furnace  of  combustion  a  chamber  for  the 
purpose  of  receiving  and  condensing  these  vapours.  It  is 
by  collecting  all  the  proclucts  of  the  operations,  as  far  as 
is  possible,  and  by  a  strict  attention  to  prevent  even  the 
slightest  waste,  that  great  undertakings  are  rendered 
prosperous. 

By  reducing  to  the  quintal  the  quantities  of  burnt  mat« 
ter,  and  of  the  product  of  this  last  operation,  we  have  the 
following  view  of  it : 

Martial  pyrites  in  .powder     -    -    100 

Turf --300. 

Sea*salt    .-.--...      «i 

465 
yield  70  pounds  of  crystallised  sulphate  of  soda,  without 
reckoning  what  remains  of  this  salt,  combined  with  the 
Vol.  X. — SscoND  Series.  B  b  b  muriate 
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muriate  of  iron,  in  the  mother-waters  of  the  eryatal-: 
Usation.  We  may  add  besMcs,  that  which  the  6ca- 
■alt  would  yield,  that  may  be,  added  to  the  mixture, 
beyond  what  had  been  originally  taken.  Wc  wished  to 
have  ascertained  as  nearly  as  possible  what  quantity  of 
pyrites  woujd  decompose  a  certain  quantity  of  sea-salt ; 
but  the  experioients  for  that  purpose  would  have  required 
inore  time  than  we  could  afford.  It  is  sufficient  for  our 
present  objept  to'  announce  that  the  given  quantities  ef 
pyrites  are  capable  of  effecting  a  much  larger  decompo- 
sition. We  have  bad  occasion  to  make  the  same  remark 
on  the  other  processes  described  in  this  report,  where 
the  amount  of  the  agents  often  did  not  appear  to  exceed 
that  of  the  materials  which  yielded  the.  products. 

It  has  likewise  been  proposed  to  effect  the  decompo- 
sition of  muriate  of  soda  in  the  humid  way  by  the  aid  of 
sulphate  of  iron }  we  attempted  this  method,  but  did  not 
succeed  well ;.  neither  did  Blavier,  who  made  the  same 
attempt ;  and^withqut  denying  its  possibility,  we  think 
that  it  cannot  obtain  a  preference  over  those  which  are  so 
well  effected  by  fire;  Yet  we  would  adyise  such  well-in* 
formed  mejfi  as  may  be  inclined  to  vary  their  processes,  from 
the  examples  of  Lorgna  and  Carny,  not  to  be  discouraged, 
since  their  labours  would  be  amply  conptpensatdd,  should 
they  chaqce  to  succeed* 

Lastly,  we  attempted  to  employ  the  dross  of  iroa 
which  is  thrown  away  by  locksmiths  and  blacksmiths ; 
and  this  {igent,  reduced  to  a;  powder,,  socoeeded- perfectly. 
Indeed,  this material  may  be  said  to  be  entirelji  composed 
of  iron,  foi«i  we-have  seeirit  when  collect^  promiscuously, 
contain  80^>  in  a  1000  parts,  'perfectly  attractable  by  the 
magnet ;  ptrt  of  it  is  even  malleable,  and  yields  to  the 
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Hccapituiation. 

It  is  necessary  to  make  succinct  recapitulatioti  of  these 
4ifierent  methods^  in  order  to  point  out  those  that  may  be 
best  adapted  or  employed  in  all  places  and  all  circum- 
stances,'without  rejecting  those  which  which  can  ouly  be 
executed  with  advantage  in  particular  sltpatibns* 

It  appears  to  us,  tliat  Leblanc's  process  by  the  agency 
of  chalk  m^y  be  most  generally  adopted,  because  this 
material  is  everywhere  to  be  found  ;  it  has,  besides,  this 
advantage,  that  it  does  not  prevent  the  soda  from  being 
used  in  commerce  in  a  rough  state ;  that  it  resembles 
more  particularly  that  which  is  procured  from  abroad, 
and  to  which  we  have  been  so  long  accustomed  ;  indeed,  it 
may  be  used  immediately  and  without  previous  washing, 
in  soap-making,  common  glass-making,  and  washing; 
add  to  which,  this  process  being  executed  with  sulphuric 
acid,  the  muriatic  acid  that  results  from  it  is  combined 
in  its  pure  state,  for  making  sal  ammoniac  ;  whereas, 
with  the  agency  of  pyrites,  the  disengagement  of  volatile 
sulphurous  acid,  which  is  effected  simultaneously  with 
the  muriatic  acid,  would  tend  to  form  ammoniacal  suU 
phate  in  the  chamber,  and  would  much  injure  the  purity 
of  the  true  sat  ammoniac,  which  in  that  case  would  re- 
quire a  fresh  process  in  order  to  purify  it. 

But  these  advantages  will  be  amply  compensated  in  the  ^ 
processes  that  are  executed  by  the  agency  of  vitriol,  py^ 
rites,  turf,  &c.  It  appears  to  us  that,  all  circumstances 
equal,  they  will  yield  a  greater  quantity  of  carbonate  of 
soila,  owing  to  the  greater  affinity  that  the  sulphur  ha^ 
with  iron  than  with  chalk  :  or,  this  greater  affinity  can- 
not but  tend  to  hasten  and  facilitate  the  separation  of  thi^i 
substance,  and  to  favour  besides  the  disengagement  of 
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the  soda :  such  is  in  fact  the  comparison  of  the  results 
that  we  have  obtained. 

But  it  will  also  be  indispensible,  in  every  process,  to 
make  in  the  manufactories  themselves  a  ley  of  these 
rough  sodas,  in  order  to  separate  from  them  all  the  oxid 
of  iron;  for  in  whatever  state  it  may  be  found,  it  is 
equally  impossible  to  suffer  it  to  enter  into  any  composi- 
tion without  considerable  injury  ;  and  we  are  of  opinion, 
that  this  lixiviation  of  rough  sodas  should  be  made  with- 
out exception  in  all  soda  manufactories,  whatever  may 
be  the  method  of  their  preparations  ;  and  if  it  be  con- 
sidered what  an  infinite  variety  there  is  in  those  of  com- 
merce, relatively  to  the  quantity  of  alkali  they  contain, 
the  facility  and  impunity  with  which  the  merchants  de- 
ceive the  bleachers,  and  most  of  those  who  buy  it  retail, 
the  useless  expence  and  even  injury  occasioned  by  the 
incumbrance  of  all  the  residues  that  must  be  separated, 
according  to  the  usual  custom,  no  one  will  disagree 
with  us. 

It  would  be  impossible  to  fix  on  all  the  places  in  the 
republic  where  soda  nniay  be  made.  The  different  ma- 
terials capable  of  serving  as  agents  for  the  decomposition 
of  sea-salt,  are  to  be  found  almost  everywhere;  and  this 
salt  is  generally  so  plentiful  and  common,  that  there  arc 
few  places  in  France  where  soda  may  not  be  fabricated, 
if  not  as  a  grand  object  of  commerce,  at  least  to  satisfy 
any  local  demand. 


An  accident  to  which  the  printing  of  periodical  works 
is  liable,  prevented  the  Editors  from  noticing  in  due  time 
several  inaccuracies  in  the  first  part  of  this  paper,  in- 
serted  in  the  two  last  half-sheets  of  No.  57,  in  which  it  is 
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printed.      Our  readers  will  please  to  correct  them  as 
follows. 

Page  231 ,  line  19,  for  fuel  r^ad  matter. 
Ibid,  line  20^  for  by  which  to  withdraw  the  fire,  read 
to  withdraw^it  from  the  fire. 

Page  232,  line  19,  after  chimneys  and,  instead  of 
which  serves  to  interrupt  or  leave  free  the,  read  with 
which  is  preserved  a.  i 

Ibid.  line  24,  instead tf  the  passage  is  left  free,  read  the 
passage  of  the  chimney  is  left  free. 

Ibid,  last  line,  for  which  is  composed,  rend  produced. , 

Page  233,  lines  8  and  9,^/br  it  disengaged  the  princi- 
ples of 'this  new  combination,  read  as  the  principles  of 
this  new  combination  are  disengaged. 

Page  235,  line  \y  for  fry  by,  read  combine  with. 

Ibid,  line  17,  for  which  forms,  read  forming. 

Ibid,  line  19 y  for  with  which  it  is  saturated,  read  with 
which  it  saturates  itself. 

Ibid,  line  3p,  for  entirely  abandons  it  and,  read  makes 
it  abandon. 

Page  236,  line  6,  for  concentrates,  read  is  concen- 
trated. 

Page  239,  line  9,  after  of,  insert  the. 


Experiments  on  Mob/bdena. .   Bi/  M.  Bucholtz, 

From  the  German  Chemical  Journal  of  Klaproth, 
Crell,  &c. 

At  is  about  26  years  ago  that  Scheele  discovered  in.  Mo- 
lybdena  (the  sulpburet  of  Molybdena)  a  peculiar  metalli^i 
substance,  several  of  the  properties  of  which  he  de- 
scribed, a$  well  as  its  action  upon  several  other  sub- 
stances    ,  ^ 
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Seweal  ahk  tbetniito,  as  !P«llelier,  Me3^r,  naemtnni 
Ricbter,  Hielm,  Klaprptb,  Raprecht,  &c.  have  since 
made  enquiries  upon  this .  sifbject ;  but  the  kfiawkdge 
irhich  we  have  derived  fMcn  their  labouns^  is  by  no  means 
proportiofiate  to  the  number  of  eheitiists  'who  have  in- 
vestigated it,  or  the  length  c^  ^ime  which  has  elapsed 
since  Scheeie^s  discovery.  To  b^  convinced  of  these,-onc 
need  only  cast  a  glance  upon  the  different  elementary 
books  of  chemistry  which  have  been  published.  Who 
must  not  be'  surprized  to  see  the  chemists  stili  expresi 
doubts  respecting  the  composition  of  Riolyhdena,  such  as 
it  is  found  in  nature  ?  Some  consider  it  as  a  sulpburet  in 
which  the  moiyhdena  is  in  a  metallic  state  ;  others  assert 
that  they  have  not  found  it  to  contain  the  smallest 
particle  of  sulphur,  and  consider  the  molybdena,  as  found 
in  nature,  to  be  riativc  metallic  molybdena.  However^ 
the  mere  «mdl  is  sufficient  to  convince  us  of  the  presence 
of  sulphur  in  \U  Let  laminse  of  the  purest  molybdena  be 
heated  to  redness,  and  the  sulphurous  oiour  which  ex- 
hales from  them  will  be  sufficient  to  convince  any  one  of  i 
the  presence  of  sulphur  who  is  not  enttrdy  destitute  of 
the  sense  of  smelling.  Moreover,  it  has  not  yet  been  as* 
certained  in  what  proportion  the  oxygen  is  combined 
with  the  metal  in  the  molybdic  acid,  nrhich  acid  however 
has  been  known  for  so  great  a  length  of  time.  The  want 
of  positive  information  respecting  these  points,  led  me  to 
believe  .tb«t,  hy  undertaking  a  iSeries  of  e«perini«iils  upw 
molybdena,  I  should  pfrform  an  useful  work,  which 
would  contribute  to  augment  and  rectify  our  knowledge 
respecting  the  substance.  I  owe  to  the  goodness  of  my 
friend  M.  Ha.berI6  the  considerable  quantity  of  molybdena 
which  eiiabied  me  to  make  these  experiments. 
-  The  first  thing  which  I  thought  it  necessary  to  do,  was 
to  ascertain,  beyond  the  possibility  of  doubt,  the  pire^ 
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sence  of  the  sulphur,  and  to-  determine  its  quanti^.  It 
appeared  to  me  that  the  best  method  I  could  employ  for 
this  purpose,  would  be  to  oxygenate  the  sulphur  and  the 
molybdena^  and  to  separatep  with  the  acid  of  baryte% 
the  sylpburic  acid  that  should  be  fonmed  ;  but  it  was  ne^  ' 
cessary  that  I  should  previously  ascertain  whether  the 
molybdic  acid  which  likewise  forms  with  barytes  a  salt  of 
little  solubility^  might  not  occasion  some  error  in  this  de« 
terminatioB. 

I.  ExperimerUs  to  determine  the  composition  gf  tlie  natural 
sulphurated  Molj/bdena, 

Experiment  1.  Twenty-five  grains  of  very  pure  aud 
well-selected  laminse  of  molybdena  were  reduced  to  a- 
very  fine  powder,  and  heated  briskly  in.  a  small  glass 
matrass.  No  sulphur  was  disengaged.:  the  matrass^ 
when  cooled,  contained  a  slight  vapour  of  sulphurou$ 
acid,  and  the  red  molybdena  had  scarcely  lost  half  a 
grain  of  its  weight.     This  experiment  proved  therefore : 

1.  That  the  molybdena  did  not  contain  sulphur  in  excess. 

2.  That  the  heat  empbyed  was  not  sufificient  to  separate 
the  sulphur  from  it,  3.  That  there  was  no  oxygen  com- 
bined with  it.  , 

Experiment  2.  The  molybdena  of  the  preceding  ex- 
periment was  put  into  half  an  ounce  of  pure  nitric  acid, 
of  which  the  specific  weight  was  1,22;  and  the  whole 
was  boiled  upon  a  sand-bath.  The  acid  attacked  the 
iQolybdena  pretty  briskly,. but  not  so  much  so  as  I  bad 
expected.  In.  order  to  accelerate  the  operation,  and  to 
prevent  the  sulphur  from  passing  into  the  state  of  sul- 
phurou&acid,  1  added  14  drachm  of  pujre  muriatic  acid 
.(of  1,135)  and  1  drachm  of  nitric  acid.  After  an  bourns 
boilings  the  Whole  was  converted  into  a  homogeneous  mass 
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of  a  milky  whiteness.  This  I  mixed  with  eight  times  its 
weight  of  water,  filtrated  and  separated  the  snlpburic 
acid  that  was  formied,  by  washing  sufficiently  the  resi- 
duum and  the  filtre.  Into  the  liquor  that  had  passed 
through  the  filtre,  I  ]{ioured  solution  of  muriate  of  barytes. 
A  precipitate  was  formed,  which,  being  carefully  col- 
lected, dried,  and 'heated  to  redness,  -w^^eighed  72  grains, 
ind  which  comported  itself  like  pure  sulphate  of  barytes. 
No  molybdate  of  barytes  was  precipitated.  In  order  to 
ascertain  the  circumstances  under  which  this  precipita- 
tion was  possible,  I  made  the  following  experiment. 

Experiment  3.  Five  grains  of  molybdic  acid  were  put 
into  two  ounces  of  distilled  water;  to  these  were  added 
2©  drops  of  muriatic  acid,  of  the  same  strength  as  that  be- 
•  fore  employed.  This  mixture  was  boiled  for  half  an  hour, 
Jmd  filtrated.  The  liquor  had  a  very  harsh  metalltc  taste; 
the  solution  of  muriate  of  barytes  did  not  render  it  turbid, 
whereas  a  small  quantity  of  sulphuric  acid  immediately 
produced  this  effect. 

Experiment  4.  Five  grains  of  inolybdic  acid,  and  20 
graii:>s  of  pure  liquid  ammoniac,  were  put  into  two  oun- 
ces of  water  ;  the  mixture  was  agitated  till  a  perfect  so- 
lution was  effected,  and  a  solution  of  muriate  of  barytes 
was  added.  Immediately  an  abundant  flakey  precipitate 
was  produced,  which  was  dissolved  by  the  addition  of 
some  drops  of  muriatic,  or  of  nitric  acid,  with  the  aid  of 
I  agitation. 

These  experinients  shew,  1,  that  no  insoluble  molyb- 
date of  barytes  was  formed,  until  the  molybdic  Salts,  with 
abase  of  barytes,  were  neutralized,  but  aot  whilst  any 
free  muriatic  or  nitric  acid  was  present.  2.  That  the 
molybdcna  contained  a  large  quantity  of  sulphur ;  for 
the  72  grains  of  sulphate  of  barytes,  which  were  obtained 
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from  dS  grains  of  molybdena  in  the  second  experiment, 
represent  nearly  24  grains  of  dry  sulphuric  acid,  which 
indicates  a  content  of  102  grains  of  sulphur,  or  of  40,8 
,to  100  of  molybdena.  These  experinoents  being  made^ 
it  was  now  possible  to  proceed  to  a  more  accurate 
analysis. 

J^xperiment  5.  A  hundred  grains  of  laminfiB  of  molyb- 
dena  were  put  into  a  retort,  with  6  drachms  of  pure  mu- 
riatic acid,  weighing  1,135,  and  24  of  nitric  acid, 
equally  pi\re,  weighing  1,22.  The  distillation  was  per- 
formed with  a  moderate  heat,  upon  a  sand-bath.  At  the 
end  of  an  hour's  ebullition,  almost  the  whole  of  the  liquor 
had  passed  into  the  receiver  ;  what  remained  in  the  retort 
was  white,  with  the  exception  of  some  grey  flakes.  The 
liquor  was  poured  again  into  the  retort,  half  an  ounce  of 
afresh  nitric  acid  was  added,  and  the  grey  flakes  disap- 
peared when  about  a  third  of  the  distillation  was  com- 
pleated.'  The  liquor  which  had  passed  over,  cont;ained 
■^neither  sulphuric  nor  sulphurous  acid.  The  white  mass 
was  mixed  with  six  ounces  of  water;  the  mixture  was 
'filtrated,  and  the  residuum  was  washed  several  times,  with 
every  possible  precaution.  In  order  to  assure  myself, 
that  in  precipitating  the  sulphate  of  barytas,  which  was 
about  to  be  prepared,  there  would  not  at  the  same  time  be 
precipitated  any  liiotybdate  of  barytes,  I  added  still  two 
drachms  of  pure' muria'tic  acid  to  the  liquot-,  tvhich  con- 
•temed  only  a  scnall  quantity  of  molybdic  atid  in  solution  ; 
.this  being  done,  I  added  solution  of  very  pure  muriate  elf 
baryteSy.and  sulphate;  of  barytes  was  precipitated.  I  fit- 
trated  tbtough  a  filtre,  which  I  bad  weighed ;  I  put  thfe 
residuum  into  S  ounces  of  water,  c;ontaining  2  drachms  df 
muriatic  arid,  and  stirred  them  together ;  then  1  filtrated 
again,  and  washed  the  residuum.  After  having  beefii 
heated  to  redness,    it  weighed   234  grains,  to  whit^h  -^ 
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grains  are  still  to  be  adcbd,  as  the  filtre,  when  well  dried, 
was  found  to  ha^  increased  by  so  much  in  weight.     As 
100  grains   of  sulphate  of  barytes   contain   32,5  of  sul- 
phuric acid,   we  have  94,25  grs.  of  sulphuric  acid  ;  and 
as  according  my  experiments,  lOO  grains  of  sulphuric  acid 
contain  42,5  grains  of  sulphur,  it  follows  that  the  quantity 
■of  sulphur  contained  in  the  100  grains  of  sulphurated  mo- 
lybdena  is  40,56,  a  result  which  differs  very  little  from  that 
indicated  by  the  second  experiment.      This  agreement 
rendered  a  repetition  of  this  analysis  unnecessary  ;  how- 
ever, the  circumstances  of  which  I  shall  speak  hereafter, 
induced  me  to  perform  a  new  one.     I  took  100  grains  of 
powder  of  molybdena,  which  I  put  into  a  mixture  of  3 
ounces  of  nitric  acid,    and  one  ounce  of  muriatic,    and 
treated  them  as  before,    Avith  only   this  difference,    that 
the  larger  quantity  of  acid  which  I  had  employed  at  first, 
rendered   it  unnecessary  to  pour  again  into  the  retort 
what  had  passed  into  the   receiver.      The  sulphate  of 
barytes  obtained  weighed  288   grains,  which,  according 
to  the  preceding  computations,  contain  93,6  grains  of 
sulphuric  acid    and '39,78  grs.   of  ijulphur.      Taking  a 
mean  term  between  this  result  and  the  preceding,    we 
may  conclude,  that  the  sulphuret  of  molybdena  contains 
in  100  parts. 

Sulphur     --------40 

Metallic  molybdena      -    -    -    -     60 

Experiment  6.  A  hundred  grains  of  sulphurated  mo* 
lybdena,  dissolved  as  before,  and  distilled  to  dryness, 
were  put  into  two  ounces  of  pure  liquid  amrooniae, 
which  was  diluted  with  an  equal  quantity  of  water :  tbejr 
were  agitated  in  it,  and  at  the  end  of  a  quarter  of  an 
hour,  the  whole  was  disfiolv<$d,  with  the  exception  of 
some  yellowish  flakes,  which  collected  upon  the  filtre,  and 
heated  to  redness,  did  not  weigh  altogether  a  grain.     By 

hciling 


Digitized  by 


Google 


Experiments  on  Moli/bdena.  379 

boiling  in  muriatic  acid,  they  were  decomposed,  and 
gave  0,75'grs.  of  silex,  and  0,25  gr&.  of  oxyd  of  iron. 
This  small  quantity  leadsnie  to  think,  that  these  two  sub- 
stances are  only  accidental  in  molybdena,  and  that 
they  were  mechanically  combined  with  the  specimens 
analysed. 

I  endeavoured  to  procure,  from  the  subsequent  expe- 
riments, acertain  quantity  of  molybdic  acid.  I  employed 
the  processes  which  \\  have  indicated  in  another  work, 
and  of  which  I  shall  give  a  short  account. 

II.  Process  for  obtaining  Moh/bdic  Acid. 

I  took  11,5  ounces  of  molybdena,  from  which  the 
quartz  that  adhered  to  it  had  been  almost  entirely  sepa- 
rated. These  I  put  into  a  large  crucible,  which  I  placed 
obliquely  over  the  fire.  At  first  I  applied  a  heat  suffi- 
ciently strong  to  set  fire  to  th^sulphur,  which  I  after- 
wards diminished,  and  roasted  the  matter,  stirring  it 
from  time  to  time  with  an  iron  spatula.  A  large  quantity 
of  sulphurous  acid  was  disengaged,  and  the  mass  to  be 
roasted  covered  itself  entirelj^  with  a  crust  of  the  purest 
molybdic  acid,  which  was  of  a  lemon  yellow  colour 
whilst  over  the  fire,  but  assumed  the  most  beautiful  silvery 
whiteness  when  cooled.  With  some  caution  ^nd  trouble, 
it  would  have  been  possible  to. change  thus  the  whole  of 
the  matter  into  molybdic  acid  :  but,  as  this  would  have 
required  much  time  and  attention,  I  concluded  the  ope- 
ration, when  I  saw  that  the  greater  part  of  the  sulphur 
had  been  volatilized,  that  there  was  formed  a  large 
quantity  of  molybdic  acid,  and  that  on  leaving  it  exposed 
to  a  less  intense  heat,  the  mass  began  to  agglutinate,  and 
even  to  become  again  fluid  at  the  sides  of  the  prucible.  I 
obtained  by  this  operation  8,5  ounces  of  a  grey  brilliant 
matter,   entirely    crystallipe,    which,  when    pulverized, 
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vfBS  of  a  whitish  grey.  There  remained  half  an  ounce  of, 
it  adhering  to  the  sides  of  the  crucible,  from  which  it  was 
difficult  to  detach  it. 

The  pure  molybdic  acid  is  separated  from  the  roasted 
mass,  by  heating  it  with  water,  adding  carbonate  of  soda,, 
till  no  more  efiervescence  takes  place,  and  afterwards 
boiling  it  with  a  small  excess  of  soda ;  the  separatiouris 
also  effected  by  digesting  the  mass  with  pure  fluid  am- 
moniac ;  the  heterogeneous  parts,  such  as  the  quartz  and 
the  oxyde  of  iron,  remain  undissolved.  Nitric  acid, is 
poured  into  the  neutralised  liquid,  and  the  molybdic 
acid  is  precipitated.  We  may  also  decompose  the  mo- 
^  lybdate  of  ammoniat  by  fire,  and  w^e.  then  obtain,,  ac- 
cording to  the  circumstances,  sometimes  molybdic  acid, 
8iometimes  molybden  in  the  metallic  state,  or  at  least  ap« 
proaching  to  the  metallic  state. 

I  employed  the  latter,  means  (ammoniac)  as  being  the 
xpost  advantageous.  Former  experiments  had  shewn 
me,  tbftt  3  parts  of  pure  liquid  ammoniac,  weighing 
0,97,.  dissolve  one  part  of  molybdic  acid  reduced  to  very 
fine  powder,  and  separate  it  from  all  the  impurities  with 
which , it  may  be  mixed  ;  I  therefore  pulverized  the  pro- 
duct of  the  preceding  roasting;  I  put  it,  with  ammoniac, 
into  a  Well-stopped  bottle,  and  let  it  digpst  for  twelve 
hQurs,  stirring  it  from  time  to  time.  The  acid  disap* 
peered,  and  there  remained  two  ounces. of  heterogeneous 
partft,  Wihich'  still  contained  some  small  quantity  of  uude- 
cpj»ppSipd.n>olybdena.  Thi^  residuum  was  boiled  with 
two  ounces  of  Of  dinary  nitrip  acid;  the  molybdena  was 
easily .  changed  into  acid,  which  w^s.  obtained  entirely 
purie,  by  means  of  ammoniac. 

The  amnppniacal  liquor  in  wlricb  the  roasted  mass  had 

been  dissolved  .became  a.  little  turbid  at  the  end  of  five 

hpuRJ,.  and.  aissunapd  a  yellow-ochre  cpiour*    Five  days 
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after,^  the  matter  which  produced  the  turbidity  was  depo- 
sited, and  it  comported  itself  as  oxyd  of  iron.  A  part  of 
th^  limpid  solution  was  evaporated  to  dryness,  and  a  part 
of  the  residue  was  heated  to  redness,  in  order  to  obtain 
from  it  the  pure  molybdic  acid,  as  I  had  formerly  done 
ty^ith  a  smaller  quantity ;  but  I  was  disappointed  in  my 
expectation.  At  first  the  molybdate  of  ammoniac  became 
Ulue,  and  at  last  it  assumed  throughout,  even  in  its  interior, 
a  metallic  aspect ;  its  colour  was  changed  from  blu.e  to  a 
eoppery  redness,  and  it  had  an  appearance  similar  to  that 
of  some  products  which  I  had  formerly  obtained, .  and 
which  every  thing  indicated  to  be  molybdena  in  the 
metallic  or  almost  metallic  state.  The  mass  became 
oxydated  anew  at  the  surface :  it  was  more  agglutinated 
in  the  places  where  the  heat  had  been  more  intense. 

III.     Expmnments   to  detemiine   the   most   advantageous 
Method  of  redticing  Molybdena  to  the  metallic  Siatei 

Exp.  7  ^x»\  8.  Having  obtained,  by  ihe  process  which 
I  have  just  indicated,  a  mass  which  I  had  every  reason  to 
believe  was  in  the  metallic  state  before  other  experiments 
bad  given  me  fresh  insight  into  its  nature,  I  resolved  toi 
employ  the  disoxyg^nacing  action  of  ammoniac,  in  order 
f  to  obtain  the  molybden  in  the  metallic  state.  For  this 
purpose,  I  took  six  ounces  of  liquid  molybdate  of  ammo* 
niac,  which  I  evaporated  to  dryness  (during  the  evapora^.* 
tion  it.  exhaled  a  smell  very  similar  to  that  of  vanilla) ; 
the  saline  residuum  was  put  and  pressed  in  a  small  glass, 
ofa  proper  form,  and  covered  with  a  layer  of  charcoal 
pg^wder.  This  glass  was  placed  in  a  crucible,  its  sides 
surrounded  with  sand,  and  the  whole  was  put  upon  the 
fire.  When  the  ammoniac  was  volatilized,  the  glass  was 
closed  with  a  stopper  of  chalk,  the  fire  was  briskly  aiig* 
XMn^d^apd  tbecrucible  kept  for  half  an  hour  exposed  to 
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a  strong  red  heat,  wliich  caused  the  glass  to  melt.  After 
coolii!g,  I  found  a  mass  of  considerable  compactness, 
easily  pulverizable,  of  a  copper  colour,  inclining  in  some 
parts  to  a  blue,  oF  a  metallic  lustre,  and  presenting  crys- 
talline laminae.     It  Weighed  three  drachms. 

In  order  to  see  whether  this  mass  might  not  be  fused 
into  a  button  by  a  more  intense  heat,  I  pounded  it  ^thc 
powder  was  of  a  violet-colour,  inclining  to  a  copper  red) ; 
put  it  into  a  coated  crucible,  and  pressed  it  strongly 
down,  covered  it  with  a  layer  of  charcoal  about  a  finger*s 
breadth  in  thickness,  closed  the  crucible  well,  and  kept 
it  for  half  an  hour  in  a  forging  heat,  in  which  it  was 
heated  to  whiteness.  Aftel"  it  had  cooled,  I  found  the 
mass  agglutinated  in  the  places  where  it  had  been  the 
most  exposed  to  the  action  of  the  fire ;  but  in  the  middle 
it  was^  pulverulent,  and  had  preserved  its  colour. 

Exp.  9  and  10.  Wishing  to  repeat  the  preceding- 
experiments  with  a  more  intense  heat,  I  put  mclybdate  of 
ammoniac  into  a:  Hessian  crucible.  After  the  volatiliza- 
tion of  the  ammoniac  by  a  moderate  heat,  I  covered  the 
mass  with  a  layer  of  charcoal-powder,  and  closed  the 
crucible.  I  urged  the  fire  to  whiteness,  and  kept  the 
crucible  in  this  state  for  half  an  hour.  After  cooling,  I 
found  a  compact  mass  of  a  violet-brown  colour,  the  low-er 
part  pf  which,  that  which  was  in  contact  with  the  bottom 
of  the  cfucible,  and  which  consequently  had  experienced 
the  strongest  de^rree  of  heat,  presented  a  sufficient  consist- 
ence. It  could  not  be  reduced  to  powder  without  diffi- 
culty. This  powder  was  of  a  violet  colour,  and  appeared 
to  coi>sist  of  a  multitude  of  small  crystalline  filaments, 
havinsT  a  metallic  brilliancv.  The  fissures  which  tra- 
versef]  the  mass  in  every  direction,  presented  at  their 
sides  a  great  quantity  of  larger  filaments,  also  of  a  violet 
'colour,  and  of  a* very  beautifial  metallic  lustre  3  even  the 
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Exterior  of  the  mass  was  in  a  great  part  covered  with 
filaments,  though  of  smaller  si ae,  and  exhibited  an  agree- 
able play  of  colours.  The  upper  part,  which  had  l)een  in 
contact  with  the  charcoal  powder,  gave  some  reflections 
of  an  indigo-blue.  The  outside  of  the  crucible  was  spotted 
with  green  in  several  places,. 

Several  circumstances^  of  the  preceding , experiment 
indicated  that  the  mass  would  have  become  softer  and 
more  compact  if  it  had  been  exposed  to.  the^  action  of  a 
more  violent  fire,  I  therefore  took  an  equal  quantity  of 
molybdate  of  ammoniac,  and  exposed  it  for  tlje  space  of 
an  hour  to  the  action  of  the  most  intense  heat.  After 
cooling  I  found  a  mass  weighing  five  drachms,  perfectly 
similar  to  the  preceding  ;  but  which  however  appeared  to 
be  a  little  more  compact,  and  the  fissures  were  filled  with 
more  crystalline  filaments,  and  in  larger  quantity.  These 
filaments,  when  viewed  through  a  i^tiagnifying  glass,  and 
exposed  to  a  strong  light,  resemble  polished  similor. 
The  largest  of  them  have  even  this  appearance  to  the 
naked  eye. 

As  the  masses  obtained  in  the  four  preceding  experiments 
bad  a  specific  weight  from  4,5  to  5,67,  according  to  their 
different  densities,  and  as  this  is  the  specific  Aveight  which 
several  authors  assign  to  the  metallic  molybdena;  as,  morer 
over,  when  heated  in  contact  with  the  air,  or  with  nitric 
acid  (which  produces  a  disengagement  of  oxygen  gas),  they 
yielded  molybdic  acid;  and,  finally,  as  they  had  a  metal*, 
lie  aspect,  I  was  led  to  regard  them  as  reguli  of  molyb- 
dena, and  that  tl*e  rather  as  no  person  had  hitherto  spoken 
of  such  an  oxyd.  But  subsequent  observations  have  shewfi 
me  that  these  masses  were  molybdena  In  a  particular  state 
of  oxydation  ;  and  that  by  the  processes  which  I  had  till 
then  employed  it  would  not  be  pos&ible  for;  me  to  obtain 
the  molybdena  in  the  pur/g  metallic  i»tate.    I  Wiis  there* 
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fore  necessitated  to  attempt  the  reduction  by  other 
means. 

Exp.  11,  12,  and  13.  I  took  four  drachms  of  molyb- 
date  of  ammoniac,  similar  to  the  two  masses  obtained  in 
the  preceding  experiments.  I  pulverized,  and  mixed 
them  with  olive  oil,  to  the  consistence  of  a  thick  paste.  \ 
heated  in  a  crucible  till  the  oil  was  burnt ;  then  I  pressed 
what  remained,  and  covered  it  with  a  layer  of  pulverized 
charcoal ;  over  which  I  sprinkled  a  small  quantity  of 
powdered  chalk.  I  then  placed  Another  crucible  over  it, 
and,  urging  the  fire  to  the  most  intense  incandescense,  1 
kept  it  for  five  quarters  of  an  hour  in  this  state.  After 
the  combustion  of  the  oil  the  mass  was  pulverulent,  of  a 
dark  blue  colour,  approaching  nearly  to  black,  and  in 
some  parts  violet.  After  the  action  of  the  intense  heat  to 
which  it' had  been  exposed,  it  \Has  entirely  of  an  ash-grey 
colour,  and  formed  a  mass  of  an  earthy  appearance,  the 
parts  of  which  had  very  little  mutual  adhesion.  The  part 
in  contact  with  the  crucible  presented  scarcely  the  slightest 
indication  of  fusion.  When  put  into  nitric  acid,  it 
produced  a  more  considerable  effervescence  than  the  pro- 
ducts of  the  preceding  experiments.  The  solution  thus 
produced  was  at  first  reddish,  and  afterwards  assumed  a 
milky  whiteness.  I  added  concentrated  muriatic  acid  to 
it,  and  boilied  to  dryness,  witliout  any  sensible  solution 
taking  place.  These  circumstances  led  me  to  l>elieve  that 
the  molybdena  was  entirely  reduced,  and  that  nothing 
was  wanting  but  the  union  of  its  particles  into  a  button. 

Wishing  to  obtain  such  a  button,  I  pulverized  the  mass 
obtained  in  the  preceding  experiment,  and  which  weighed 
3|  drachms.  I  pressed  it  into  a  small  crxrcible,  and  ex- 
posed it  again,  for  the  space  bf  an  hour  and  a  half,  to 
the  most  violent  forging  heat.  This  heat  was  so  intense 
that  the  Mrhole  surface  was  vitrifiod,  and  iron  was  melted 
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and  burnt  in  three  minutes.  After  cooling,  the  layer  of 
charcoal  powder,  wnich  had  been  put  at  the  top,  had 
scarcely  undergone  any  alteration.  The  molybdena  bad 
preserved  alaiost  completely  the  same  fornoi  whicii  it  had 
before ;  it  wa^  of  an  ash-grey  colour,  its  particles  were 
but  feebly  agc^lutinated,  and  no  trace  of  fusion  could  be 
perceived,  not  even  in  the  part  that  bad  adhered  to  the 
sides  of  tJie  crucible.  ks  weight  was,  as  before,  3^ 
drachms. 

I  tjook  the  same  mass  the  third  time,  pulverised  it  with 
Mx  grains  of  .charc^oal,  and  exposed  it  again  for  an  hour 
and  a  half  to  a  forging  heat,  which  I  endeavoured  to 
render  us  intense  as  possible.  After  cooling,  the  mass  bad 
tbe  same  ash-colour  as  before ;  when  the  crucibU  was 
inverted,  it  fell  from  it  without  breaking ;  it  had  a  Uttle 
degree  of  consistence,  but  nevertheless  it  was  friable 
between  tbe  fingers,  and  easily  pulverizabie.  No  trace 
of  fusion  could  be  discovered  in  the  interior  of  tbe  cruci- 
ble. Tlie  weight  had  been  diminished  by  six  grains,  da 
account  of  what  bad  remained  adhering  to  the  crucible. 
When  tl|e  mass  was  immersed  in  water,  it  imbibed  tbe 
liquid  with  avidity  into  its  interstices.  , 

Wxp.  14  and  J5.  lu  order  to  ascertain  whether  the 
molybdic  acid  could  be  reduced  by  the  mere  action  of 
fire,  without  being  mixed  with  carbonaceous  matters^  I 
took  a  piece  of  acid  which  had  been  fused,  and  which 
weighed  55  grains.  I  placed  it  in  the  middle  of  powdered 
'  charcoal,  in  a  crucible,  and  exposed  it  for  an  hour  and  a 
half  to  tbe  same  degree  of  fire  as  in  the  preceding  experi- 
ment. I  obuiined  a  pasty  mass^  which  had  not  more 
consistence  than  that  of  Experiments  12  and  13.  It  was 
likewise  of  an  ash-grey  colour,  and  had  lost  18  grains  of 
its  weight,  which  amounts  to  32,13  in  100.  It  comported 
jjtself  in  nitric  acid  like  the  masses  obtained  in  the  preced- 
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tng  experiments.  270  grains  of  the  matter  obtained  from 
the  molybdate  of  ammoniac  roasted  in  Experiments  9  and 
10,  treated  in  the  saqae  mantier,  and  kept  for  a  quarter  of 
an  hour  in  incandescence^  g^ve  a  product  sipailar  to  that 
of  Experiments  \2  and  13.  They  had  experienced  a  loss 
of  78  grains,  which  amounts  to  28;89  per  cent. 

In  a  sepond  experiment,  464  grains  of  the  violet-brown 
oxid,  having  been  kept  for  only  half  an  hour  in  a  moderate 
strong  red  heat,  there  resulted  a  n^fiss  which  was  but  im- 
perfectly reduced  \  tlie  interior  was  in  no  wise  changed  \ 
only  the  surface  was  grey.  Placed  again  upon  tl^e  fire, 
^nd  kept  for  half  an  hour  in  a  state  of  incandescence,  it 
was  entirely  reduced^  and  lost  74  grains,  which  amounts 
to-2S,03  per  cent.  Hence  it  follows  that  the  substance 
obtained  from  the  molybdate  of  ammoniac  is  very  far 
from  being  in  the  metallic  state. 

These  experiments  shew  that  the  oxygen  may  be  se- 
parated from  the  niolybdena  by  the  mere  action  of  fire 
and  the  contapt  of  charcoal.  They  prove  that  the  re- 
duction of  the  o?yd  and  of  the  acid  of  naolybdena  may  be 
fffected  without  pnuph  difficulty.  It  remained  to  be  as- 
certained whether  this  reduction  could  be  performed  upon 
larger  quantities,  and  whether  ^l)e  molybdena  might'  not 
be  obtained  in  a  button. 
I  Experiments  lf>  and  17.  I  took  ten  drachnis  of  molyb- 
date of  ammoniac,  which  having  put  into  a  glass,  I  placed 
in  a  crucible,  and  heated  to  redness  for  half  an  hour.  I 
obtained  an  ounce  of  violet-brown  oxyd  forming  a  mass ; 
this  mass  I  placed  in  a  crucible^  surrounded  it  with  pul- 
verized charcoal,  and  kept  it  exposed  for  an  hour  to  the 
most  intense  forging  heat.  I  obtained  a  metallic  mass, 
the  parts  of  which  were  more  or  less  interspersed  with 
bubbles  and  nqore  or  less  tenacious ;  however^  in  no  part 
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wad  the  tenacity  such  that  the  matter  could  hot  be  re- 
duced to  powder  by  striking  upop  it.  Its  external  sur- 
face was  of  an  ash-gi*ey  colour ;  in  its  interior,  and  even 
at  the  surface  where*"  cavities  and  hollows  had  formed^  it 
had  a  true  metallic  lustre  and  a  silvery  blue  cast.  The 
parts  which  had  this  lustre  being  triturated  and  pounded 
in  a  porcelain  mortar,  extended  themselves  a  little  under 
the  pestle,  which  increased  their  brilliancy  :  but  by  con- 
tinuing the  operation  they  were  reduced  to  a  grey  pow- 
der. Theii"  hardness  previous  to  the  trituration  was  su-^ 
perior  to  that  of  silver  at  0,750,  for  they  scratched  it. 

In  order  to  obtain  this  matter  in  small  fused  parts,  .1 
pounded  six  drachms  of  it,  and  pressing  th^m  strongly  into 
a  coated  crucible,  I  exposed  them  for  an  hour  and  a  half 
to  the  most  violent  forging  heat.  After  cooling,  I  found 
that  the  volume  of  the  mass  was  diminished  by  one-fourth, 
.  and  that  it  had  become  agglutinated.  I  could  not  sepa* 
rate  it  from  the  crucible  without  breaking  the  latter  ;  in 
the  parts  which  h^d  been  in  coi^tact  with  the  sides  and 
the  bottom,  it  had  a  considerable  tenacity  ;  but  this  was 
not  the  case  with  the  surface.  It  could  not  how,ever  be 
said  that  it  had  in  any  part  been  actually .  fused  ;  its  parts 
were  only  agglutinated  by  an  incipient  fusion.  It  pre- 
sented throughout  a  large  quantity  of  filaments,  which 
were  of  a  silvery  whiteness  and  a  metallic  lustre ;  when 
crushed  upon  glass  or  porcelain^  they  assumed  a  bril- 
liancy intermediate  between  that  of  tin  and  that  of  silver ; 
but  which  disappeared  at  the  end  of  12  or  15  minutes. 
At  the  bottom  of  the  crucible  were  found  small  particles 
of  molybdena,  of  the  size  of  pins  heads,  and  which  *had 
evidently  run.  They  had  a  perfectly  metallic  lustre  and 
a  silvery  whiteness,  like  that  of  the  filaments  just  men- 
.  tioned.    The  lower  half  of  the  mass  of  metallic  molyb- 
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den,   having  been   triturated   with   a  porcelain   pestle, 
likewise  assumed  the  same  lustre  ^. 

Though  the  molybdena  had  here  all  the  properties 
which  characterize  the  metals— the  lustre,  the  compact- 
iiess,  itnd  even  the  malleabihty,  though  but  in  a  alight 
degree;  yet  I  could  not  obtain  a  well  fused  metaliie 
grain,  by  exposing  afresh  a  piece  of  the  m^ss  obtained  in 
the  former  eicperiment,  weighing  40  grains,  to  the  most 
violent  forging  fire  for  the  space  of  two  hours.  An  ex- 
periment which  I  afterwards  made  upon  two  ounces  of 
brown  oxid,  gave  me  a  more  fortunate  result  than  those 
vrhich  I  had  till  then  obtained.  I  kept  this  oxid  exposed 
to  the  most  violent  and  best  sustained  fire,  but  only  for 
the  space  of  an  hour ;  and  though  the  whole  mass  was 
not  fused  into  a  button,  yet  iasonie  parts  there  were  seen 
portions  from  one  to  two  drachms  in  weight,  almost  com- 

*  pletely  fused,  having  a  spherical  surface,  a  white  metal- 
lic lustre,  and  a  much'  stronger  consistence  than  in  the 
masses  which  I  bad  till  then  obtained.  When  tliese  me- 
tallic portions  were  rubbed  against  a  very  smooth  piece  of 
porcelain,  they  assumed  a  lustre  hardly  to  be  distinguished 
from  that  of  silver.     I  must  also  remark  that  this  lustre 

•  remained  for  several  days,  whereas  in  ray  other  experi- 

^  Ruprecht  appesirf  to  have  observed  somethirkg  of  a  similar  kind. 
He  says»  that  in  attempting  to  reduce  moiybdena,  he  had  obtained 
small  inetatlic  grains*  the  smallest  of  which,  had  the  appearance  of 
silver,  and  iliat  the  sides  of  the  crucible  exhibited  iin  iiicrastaiion  of 
the  saitie  colour :  however,  he  does  not  venuire  Ici  sn^n  that  these 
grains  were  entirely  metalhc  *,  lor  others  %veie  seen,  which  were  either 
•f «  whitish  grey,  or  of  a  reddish  or  blui«h  colour.  The  sequel  of  this 
memoir,  and  what  to^nlready  been  said,  shews  that  these  coloured 
grains  belong  to  the'bxyd  of  which  we  have  made  ujention.  Hieloty 
seeing  that  molybdena  communicates  to  olhef  metals  a  lighter  colour, 
concludes  that  its  own  colour  is  whitfe ;  a  conclusion  which  *  is  con* 
filmed  by  my  eKperimcii^s. 
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ments  it  did  not  continue  an  entire  hour ;  probably  in 
consequence  of  the  humidity  of  the  air. 

From  the  experiments  hitherto  recorded^  we  tnay  coo- 
elude*  : 

t.  That  the  fire,  in  decomposing  the  aiolybdate  of 
ammoniiic,  causes  the  acid  to  pass,  by  virtue  of  the  dis- 
oxygenatiug  action  of  the  ammoniac,  into  a  less  degree  of 
oxygenation,  ancj  gives  rise  to  a  particular  oxid,  of  which 
we  have  mentioned  some  of  the  external  characters,  in 
recording  the  Experiments  n,  12,  and  13. 

2.  That  the  oxyd  and  the  acid  of  molybdena  are  com- 
pletely reduced  by  the  mere  action  of  fire,  when  they 
are  placed  in  the  raiddlQ  of  pulverized  charcoal,  and  that 
the  metal  then  appears  of  an  ash-grey  colour ;  but  that 
this  metal  being  difficult  of  fusion,  it  is  necessary  to  em'- 
ploy  the  most  intense  degtee  of  heat,  in  order  to  obtain 
a  more  compact  metallic  buttoHj  the  possibility  of  which 
is  placed  beyond  all  doubt  by  the  experiments  which  we 
have  related. 

IV.  Determination  of  the  specific  Weight  of  Molybdena. 

The  property  possessed  by  the  masses  of  molybdena 
which  I  had  obtained  in  the  loetallic  state,  of  imbibing 
water  when  immersed  in  it,  renders  the  accurate  deter* 
mination  of  their  specific  weight  very  difficult.  In  the 
three  experimeqts  which  I  made  upon  this  subject,  I 
suspended  the  masses  by  a  hair  to  one  of  the  arms  of  a 
very  exact  balance,  and  in  order  to  expel  the  air  as 
much  as  possible,  I  boiled  these  masses  for  a  quarter  of 
an  hour  in  distilled  water,  after  which  I  operated  in  a 
medium  temperature.  ^ 

The  first  experiment  gave  a  specific  werght  of  $,636 ; 
the  second  of  8,490,  and  the  third  of  8,615;  so  that  we 
shall  not  deviate  very  far  from  the  truth  if  we  reckon  this 
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vreiglit at tfae  mean  termof 8,611.  (?)  The  result,  it'  is 
true,  differs  much  from  that  indicated  by  some  writers, 
who  fix  this  weight  at  4,5,  and  SyB.  Hielm  stated  7,5, 
as  the  maximum^  but  it  is  probable  that  the  masses  from 
which  these  determinations  were  taken,  were  not  p.ure> 
that  they  were  iu  part  oxidated  or  filled  with  bubbles, 
which  must  have  given  to  Hielm,  Ruprecht,  and  Hei- 
denger  a  specific  weight  less  than  the  real  one. 

V.  Determination  of  the  Proportion  ff  the  Oxygent  to  the 
Metal  in  the  Molybdic  Acid. 

Experiment  18.  The  knowledge  of  the  quantity  of 
metal  contained  in  the  natural  sulphuret  of  molybdena, 
furnisbes  a  commodious  means  of  determining  this  pro- 
portion. For  this  purpose,  I  took  a  hundred  grains  of 
select  lamins^  of  molybdena,  which  I  put  into  a  small 
crutiible  with  some  acid,  as  has  been  mentioned  above, 
and  distilled  to  dryness.  Towards  the  end  of  the  opera- 
tion, sulphuric  acid  was  disengaged*  in  lieavy  grey  va* 
pours*  In  order  entirely  to  expel  this  acid,  I  cautiously 
broikQ  the  cirucible,  and  put  the  pieces  into  a  small  glass^ 
which  I  placed  upon  the  sand-bath  in  a  crucible,  and 
heated  to  redness  for  half  an  hour,  whereby  the  whole  of 
iim  sulphuric  acid  was  volatilized,  and  the  molybdic  acid 
remained  pure  in  the  form  of  small  crystals,  of  a  yellowish 
white  colour  inclining  to  grey.  This  residuum  weighed 
ninety  grains.  The  fragments  of  glass  were  weighed, 
carefully  washed,  and  weighed  again,  when  they  were 
found  to  have  lost  a  grain.  Thus  the"  hundred  grains  of 
sulphuret  of  molybdena  had  yielded  ninety-one  grains  of 
molybdic  acid.  Admitting,  as  we  have  alreaidy  done, 
sixty  p^ts  of.  metal  in  the  sulphuret,  the  proportion  of 
the  metal  to  the  oxygene  in  the  molybdic  acid  will  be 
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sixty  to  thirty-one,  or  100  to  51,67.    Thus  a  hundre4 
parts  of  acid  contain  34,06  of  oxygene. 

Experiment  19.  Wishing  to  prove  this  point  by  a  syn-r 
thetical  experiment,  I  took  some  of  the  matter  obtained 
in  the  deconiposition  of  the  molybdate  of  amiponiac,  by 
the  action  of  fire,  which  I  then  considered  as  molybdena 
in  tile  metallic  state,  and  endeavoured  to  oxygenate  it. 
When  I  had  poured  upon  it  nitric  acid,  of  1,22  specific 
gravity,  a  brisk  effervescence  immediately  took  place, 
which  continued  for  some  time,  without  requiring  any 
appHcation  of  heat ;  but  when  I  dried  the  oxygenated 
m^Lss,  it  was  suddenly  thrown  out  of  the  vessel,  and  a  loss 
was  occasioned  which  prevented  me  from  continuing  the 
^periment.  I  repeated  the  operation,  employing  a  very 
}ong  glass,  in  order  therein  to  dry  and  fuse  the  oxygenated 
mass.  A  hundred  grains  of  oxyd,  treated  with  ten 
drachms  of  nitric  acid,  gave  u  radiated  mass,  which 
weighed  exactly  109  grains.  If  we  add  a  grain  for  what 
Blight  have  remained  adhering  to  the  vessels  employed, 
Vve  shall  have  110  grains  of  acid,  for  100  grains  of  oxyd. 

This  result  differed  so  widely  from  the  preceding,  that 
J  plainly  saw,  that  either  the  matter  which  I  had  taken 
for  oiolybdena  in  the  metallic  state,  was  not  yet  in  that 
state,  or  that  I  had  deceived  myself  in  the  determiniation 
of  the  content  of  sulphur,  and  in  that  of  the  oxygene, 
which  the  natural  sulphurated  molybdena  is  capable  of 
absorbing.  I  therefore  resolved  to  repeat  my  experiments. 

I  have  already  given  the  result  of  the  second  operation 
which  I  performed,  in  order  to  ascertain  the  quantity  of 
sulphur  contained  in  the  molybdena.  That  which  I  made 
in  order  to  verify  the  proportion  of  the  oxygene  to  the 
metal  in  the  formatit>n  of  the  acid,  consisted  in  taking  a 
hundred  grains  of  natural  sulphurated  diolybdena,  which 
I  pqt  into  a  mixture  of  an  ounce  (^  muriatic  acid  and 
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three  ounces  of  nitric  acid  ;  and  in  order  to  avoid  all  loss 
by  the  bubbling  up  of  the  mixture,  I  performed  the  oxy- 
genation in  a  long  vessel,  which  I  placed  first  upon  a 
sand  hatb,  and  then  in  a  crucible,  the  sides  and  bottoms 
of  which  were  lined  with  chalk..  By  this  process,  I  ob» 
tained  ninety  grains  of  molybdic  acid,  which  indicates 
fifty  parts  of  oxygen  to  100  of  metal :  the  molybdic  acid 
therefore  contained  in  a  hundred  parts  66,67  of  metal, 
and  33,33  of  oxj^-gen.  ' 

The  regulus  of  molybdena,  which  I  had  obtained  in 
my  preceding  experiments,  furnished  me  with  a  new 
means  of  verifying  these  results. 

Experiment  20.  A  hundred  grains  of  the  metallic  mo- 
lybdena of  the  13th  E.xperiment,  "were  reduced  to  a 
very  fine  powder,  and  put  into  a  capsule  of  porcelain ; 
upon  these  we  poured  thirteen  drachms  of  pure  nitrio 
acid  (1922).  An  extraordinary  effervescence  took  place, 
and  much  nitrous  gas  was  evolved.  I  evaporated  ;  and 
during  this  operation,  the  matter  which  was  at  first  of  a 
brownish  yellow  colour,  passed  gradually  into  a  whitish 
yellow ;  as  it  dried,  it  became  orange  coloured,  and 
even  blue,  in  the  places  where  the  heat  was  the  most 
intense.  After  having  been  well  dried  and  collected,  it 
was  fused  in  a  glass  ;  its  weight  was  found  to  have  aug- 
mented thirty-four  grains,  which  indicates  25,37  of  oxy* 
gen  in  a  hundred  grains  of  molybdic  acid;  it  was  very 
crj'stalline,  and  formed  crystals  of  a  silvery  white,  ia^ 
dining  to  a  grey. 

The  change  of  colour,  which  has  just  been  mentioned, 
and  which  had  not  till  then  been  remarked^  indicated  a 
variation  in  the  proportion  of  the  oxj'gen  to  the  metal. 
It  appeared  probable  to  me,  that  a  portion,  though  a 
small  one,  of  the  charcoal  which  had  been  mixed  with 
l)he  molybdena,  in  order  to  aid  its  reduction^  had  com- 
bined 
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hinedwithit,  had  produced  the  phenafiieaay  whicbliad 
been  remarked  during  the  oxygenation^  and.had  changed 
the  proportion  of  the  oxygen  to  the  metal. 

Ei^periment  21.  In  order  to  verify  this  supposition^  I 
thought  it  necessary  to  repeat  this  experiment,  employing, 
molybdena  vhich  I  had.  reduced  by  merely  placing  the 
Xnass  to  be  reduced  in  pulverized  cl^af coal,  without  having 
triturated  and  mixed  it  withtbis^ubstance.  The  experi^ 
ment  failed  twice ;  the  first  time,  on  account  of  the  ef- 
fervescence,  and  the  extraordinary  tumefaction  which 
too!^  pliEice  when  the  nitric  acid  was  poured  in,  aQd  which 
caused  the  matter  to  run  over  j.  in  the  second,  the  acid 
had  been  weakened,  but  some  ejections  of  molybdic  acid 
^ook  plate,  which  occasioned  a  loss. 

In  order  to  prevent  these  accidents,  the  experiment 
was  performed  ags^in,  in  wide  capsules.  I  took  a  hundred 
grains  of  pulverized  metal,  and  poured  upon  them  am 
punce  of  nitric  acid,  mixed  with  half  an  ounce  of  water. 
After  a  few  minutes,  a  very  strong  action  was  produced^ 
and  the  liquor  assumed  a  yellowish  red  colour,  inclining 
to  a  brown.  As  the  whole  of  the  metal  was  not  dissolved 
when  the  disengagement  of  gas  ceased,  I  added  half  an 
ounce  of  acid,  and  placed  the  solution  upon  a  sand  bath; 
the  whole  was  then  dissolved,  but  th(B  liquor  remained  of 
^.  yellowish  red  colour,  inclining  to  a  brown  as  before  ; 
only  a  reddish  white  powder  was  seen  swiniming  in  the 
liquor.  I  evaporated  to  dryness,  cpntinually  stirring  the 
liquid;  the  residuum  had  a  copper  red  colour,  inter- 
mixed with  much  white  ;  by  continuing  to  heat,  the  sur- 
.  face  ac4|uired  a  greyish  blue  colour ;  at  the  sides  it  was  of 
a  brown  red,  and  in, some  places  of  an  orange-yellow. 

Thus  it  was  evident,  that  the  diversity  of  colour,  which 

''the  oxygenated  molybdena presented,  was  not  occasioned 

by  the  charcoal  that  was  mixed  with  it,  but  that  it  might 
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a^se  from  the  difRireiit  degrees  of  oxydation  of  tbe  metal, 
Ik  is  surprising  that  molybdena  oxygenates  itself  so  im- 
perfectly  in  thisr  manner,  whilst  tbe  oxygenation  takes 
place  much  more  expeditiously,  and  more  perfectly^ 
when  we  employ  the  sulphnret  of  molybdena.  In  order 
to  produce  a  complete  oxygenation,  I  poured  half  an 
ounce  of  nitric  acid  upon  the  dry  mass,  and  heated  Tt« 
Seeing  that  no  sensible  change  took  place,  I  added  two 
drachms  of  pure  muriatic  acid  %  the  ehange  then  became 
more  rapid,  tbe  mass  became  more  and  more  compact, 
^nd  light  coloured,  and  at  last  white.  It  was  dried  and 
collected  with  care,  it  was  heated  to  redness  for  a  quarter 
of  an  hour  in  a  capsule  of  glass,  and  after  it  had  been 
suffered  to  cool,  it  was  weighed,  when  its  weight  was 
found  to  amount  to  l45  grains,  to  which  3  grains  must  be 
added)  for  what  remained  adhering  to  the  sides  of  tbe 
capsule ;  so  that  in  this  operation  a  hundred  grains  of 
tnolybdena  hiA  absorbed  forty-six  grains  of  oxygen  ^  and 
'accordingly  in  100  grains  of  acid,  we  have  8S,43  of 
oxygen.  '  . 

'     This  experiment  gives  a  result  which  differs  little  from 
those  obtained  in  Experiments  14  and  18.      I  repeated 
'  the  first  orice  more.      I  took  a  piece  of  fused  molybdic 
acid  which  weighed  a  hundred  grains ;   I  put  it  iotp  a 
'  crucible  in  the  middle  of  pulverized  charcoal,   and  I  ex- 
posed it,  for  the  space  of  an  hour,  to  the  most  violent 
forging  heat ;  the  gr^y  mass  which  I  obtained  weighed 
*  exactly  thirty-two  grains  less  than  the  acid  employed. 
Thus  we  may  admit,  without  deviating  much  from  tbe 
truth,    that  a  hundred  parts  of  metallic  molybdena  ab- 
sorb forty-nine  or  fifty  parts  of  oxygen  when  this  metal 
passes  into  the  state  of  acid  ;  and  that,  consequently,  a 
hundred  parts  of  molybdic  acid  contain  from  thirty-two, 
to  thirty -three  of  oxygen. 

These 
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These  experiments  on  molybdena  in  tbe  metallic 
state,  and  upon  the  molybdic  acid,  confirm  the  ptoporn 
tions  which  we  have  assigned  between  the  constituent^ 
parts  of  the  natural  sulphuret  of  molybdena.        -      > ,    . 

VI.  Phenomena  which  Molybdena  presents  when  exposed  to 
the  Action  of  Fire ^  in  contact  with  the  atmospheric  Air, 

A  piece  of  molybdena  in  the  metallic  state,  weighing 
S3  grains,  of  a  middling  consistence  ahd  ail  ash-^grey 
colour,  was  put  into  a  Hessian  crucible^  and  exposed  to 
a  heat  that  was  gradually  augmented.  Scarcely  had  the 
heat  risen  to  a  dark  red,  when  the  surface  of  the  metal 
assumed  a  brownish  yellow  colour,  and  quickly  passed 
into  a  beautiful  violet,  inclining  to  an  indigo.  The  meta' 
was  taken  from  the  fire,  and,  on  breaking  it,  it  was  found 
to  contain  a  nucleus,  the  colour  of  which  was  still  grey, 
and  had  undergone  no  alteration.  From  this  nucleus  to 
the  sur&ce  the  colour  successively  passed  into  yellow, 
the  brownish  yellow,  and  lastly  the  blue.  The  metal 
having  been  exposed  again  for  a  sufficient  le/igth  of  time 
to  the  same  degree  of  firej  it  became  ehtirc*ly  blue.  It  was 
necessary  to  take  many  precautions  in  order  to  arrive  at 
this  result,  as  the  surface  passed  very  readily  into  a  bighe* 
degree  of  oxydation,  and  was  quicfcly  heated  to  rednessi 
Cold  water  was  poured  upon  this  blue  mass,  which  was 
in  part  dissolved.  The  solution  was  completed  by  ebul- 
lition, and  was  likewise  of  a  blue  colour.  When  the 
crucible  by  heating  more  powerfully  acquired  an  obscure 
redness,  the  metal  speedily  began  to  burn,  assuining  like- 
wise a  dark  red  aspect.  At  this  degree  of  heat  it 
preserved  its  colour  of  a  dark  blue.  When  the  heat 
was  augmented  the  metal  became  almost  incandecent ;  ' 
and,  after  cooling,  its  surface  to  the  depth  of  some  lines 
was  of  a  bluish  white ;  more  towards  the  centre  it  was 
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blue  incHoii^g  to  a  violet,  and  the  nucleus  was  a  vioiet 
inclining  to  i>rown|  like  the  matter  which  has  been 
obtained  io  decomposing  the  molybdate  of  ammoniac  by 
the  action  of  heat.  The  metallic  mass,  which  had  but 
little  consistesce  till  the  action  of  the  fire  had  given  a 
white  colour  to  its  surface,  became  more  compa<:t  and 
mote  tenacious:  it  could  now  not  be  crushed  without 
difficulty  under  the  fingers.  On  augmenting  the  fire  the 
whole,  surface  became  covered  with  tlie  molybdic  acid 
that  was  formed.  This  acid  became  more  and  more 
abundant,  and  at  last  was  fused. 

These  phenomena  manifestly  indicate  diflTerent  degrees 
of  oxydation.  The  brownish  oxyd  may  be  admitted  as 
ibe  first  degree.  The  violet  brown  oxyd  is  very  probably 
in  the  same  degree  of  oxygenation  as  that  which  is  ob- 
tained by' heating  the  molybdate  of  ammoniac  to  redness. 
The  blue  oxyd  soluble  in  water  seems  >to  contain  a  larger 
quantity  of  oi^ygen.  The  bluish  white  oxyd  may  be  con- 
sidered as  a  mixture  of  blue  oxyd  and  white  oxyd  ;  and 
the  latter  is  probably  only  the  molybdic  acid  which  is 
liised  and  sublimed^  by  a  more  intense  degree  of  heat. 
These  different  oxyds  would  therefore  succeed  each  other 
in  the  following  order:  the  light  brown,  the  violet-browo 
or  the  violet^  the  blue,  and  the  white. 
.  Among  these  oxyds  the  blue  principally  attracted  my 
Ittteotlon,  on  account  of  the  different  manners  in  which  it 
may  b^  produced  by  oxydation  and  disoxydation,  in  the 
treatment  of  the  molybdena  by  the  acids,  the  alkaline 
sulphurets,  the  metallic  solutions,  &c. 

I.'--'  TO  BE  CONCLUDED  IN  OUR  NEXT. 
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(Authtntk  Communications  for  this  Department  of  our  Work  unit  ht  - 
thankfully  received,) 

j\j.R.  John  Austin,  of  Glasgow,  has  presented  ta  ^ 
SocSety  of  Arts,  &c.  a  working  «nodeI  of  a  weaving  loom, 
which  may  be  driven  by  steam  or  water.  It  is  .stated  to 
pbssess  the -following  advantages.  ! 

1 .  Fronv  SOD  to  400  looms  may  be  worked  by  one  water- 
wheel,  or  steam-engine,  all  of  which  will  weave  cloth^ 
superior  to  what  is  don^  in  the  common  way. — 2.  They 
will  go  at  the  rate .  of  sixty  shoots  in  a  minute,  or  two 
yards  of  a  nine-hundred  web  in  an  hour.^^3.  They  will 
keep  regolar  time  in  working,  stop,  and  beg^n  again^  as 
quick  as  a  stop-watch. ^^4.  They  will  keep-  com^antly 
going,  except  at  the  time  of  shifting  two  shuttles,  when 
the  weft  on  the  pirns  is  done;-^5.  In  general,  nO'  knotd 
need  to  be  tied,  and  never  more  than  one/  in  place  of 
two,  which  are  requisite,  in  the  common  way^  when < 'ft 
thread  breaks. — 6.  In  case  the  shuttle  stops  in  the  shed^ 
the  lay  will  not  come  forward,  and  the  loom  will  in^ 
istantly  stop  working. — 7.  They  will  weave,  proportion^ 
ally  /slower,  or  quicker,  according  to-  the  breadth/ and 
quality  of  the  web,  which  may  be  the  broadest  now 
made; — 8.  They  may  be  mounted  with  a  harness^  or 
spot  heddles,  to  weave  any  pattern,  twilled,  striped,  &e; 
-^9.  There  is  but  one  clo^e  shed,  the  same  in  both 
breadths,  and  the  strain  of  the  working  has  no  effect  on 
the  yarn  behind  the  rods. — 10.  The  bore  a^nd  temples  al- 
ways keep  the  same  proper  distance. — 11.  There  is  no 
time  lost  in  looming,  or  cutting-ouv  the  cloth ;  but  it  is 
done  while  tlie  loom  is  working,  after  the  first  time.— 10. 
The  weft  is  well  stretched,  and  exa£kty  even  to  the  fabric 
required. — 13.  Every  piece  of  doth  is  measured  to  a 
straw's  breadth,  and  marked  where  to  be  cut,  at  any 
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giiren  length. — 14.  Tbe  loom  will  work  baekwards,  in 
case  of  any  accident,  or  of  one  or  more  shoots  missing. — 

15.  Every  thread  is  as  regular  on  the  yarn  beam  as  in  the 
cloth,  having  no  more  than  two  threads  in  th^  runner.^* 

16.  If  a  thread  ahould  appear  too  course  or  fine  in  the 
web,  it  can  be  changed^  or  any  stripe  altered  at  plea- 
sure.—-17.  They  will  weave  the  finest  yarn,  more  ten- 
derly,  and  regularly,  than  any  weaver  can  do  with  his 
hands  and  feet — 18.  Whenf  a  thread  either  of  warp  or  weft 
breaks  in  it,  the  loom  will  instantly  stop,  without  stop- 
ping any  other  loom,  and  will  give  warning  by  the  ring^ 
iug  of  a  beU.-*— 19.  A  loom  of  this  kind  occupies  only  the 
saime  space  as  a  common  loom ;  the  expense  of  it  will  be 
about  half  more;  but  this  additional  expense  is.  more 
than  compensated  by  the  various  additional  machinery, 
employed  for.  preparing  the  yarn  for  the  common  loom, 
and  which  this  loom. renders  entirely  uimecessary. — 20. 
The    reeling,    winding,    warping,   beamings    looming, 
combing,  dressing,    fanning,   greasing,   drawing  bores, 
shifting  heddles,  rods  and  temples,  which  is  nearly  one* 
htjf  of  the  weaver's  work,  together  with  the  general  waste 
accompanying  them,,  which  is  about  six  per  cent  of  the 
V^lue  of  the  yarn,  .and  ^11. which  occur  in  the  operations 
of  the  common  loom,  do  not  happen  with  this  loom, 
which,  by  its  sibgle  motion,  without  further  trouble,  per-; 
forms  every  operation  after  the  spinning,  till  the  making 
of  the  cloth  be  accomplished  ;  by  which,  independent  of 
the  saving  of  the  waste,  the  expense  incurred.for  reeling, 
warping,  winding,  &c.    is  saved,   amounting. to  above 
twenty  percent,   of  the  yarn. — 21.  The  heddles,  reed, 
and  brashes,  will  wear  longer  than  usual,  from  the  regu- 
Jarity  of  their  motion. — 22.  More  than  one-half  of  work- 
mfsnship  will  be  saved  :  one  weaver  and  a  boy  being  quite 
sufficient  to  manage  five  looms  of  coarse«work,  and  three 
or  in  fine-work. 
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J  OHN  Falconer  Atl££,  of  Wandsworth^  in  the  county 
of  Surrey,  Distiller ;  for  an  improved  apparatus  to  be  i^ed 
in  fermenting  of  liquors.     Dated  March  7>  1807. 

John  Maberlby,  of  Bedford-row,  in  the  countj  of 
Middlesex,  Gent. ;  for  a  method  of  making  and  construct- 
ing tents,  poles,  and  other  machinery,  so  as  to  expel  and 
carry  off  noxious  and  contaminated  air  by  a  readier  and 
more  effectual  ventilation  ^han  can  be  accomplished  by 
the  tents  in  common  use.  Dated  March  7»  1807. 
'  Elizabeth  Bell,  of  Blackheath,  in  the  county  of 
Kent,  Spinster ;  for  certain  improvements  in  an  artificial 
Inethod  of  sweeping  chimnies,  and  an  improvement  in 
the  preparing  and  manufacturing  pieces  used  for  con- 
structing the  chimnies  invented  by  her,  so  as  to  render 
•the  said  pieces  capable  of  being  better  joined  together, 
and  more  advantageously  used  for  conveying  smoke, 
water,  and  other  fluids  or  bodies,  in  a  divided  and  pul- 
verulent state,  in  any  required  direction ;  and  also  certain 
methods,  machinery,  and  apparatus,  useful  or  necessary 
for  manufacturing  such  piece;s,  and  applicable  for  the 
purpose  of  forming  various  other  articles  of  pottery. 
Dated  March  7,  1807. 

John  Houlditch,  of  Long  Acre,  in  the  county  of 
Middlesex,  Coach-maker ;  for  certain  improvements  in 
the  construction  of  foi^r-wheeled  carriages  of  different 
descriptions.     Dated  March  7,  1807. 

Henry  Charles  Christian  Newman,  Clerk,  Rector 
of  St.  John's,  Capisterre,  in  the  island  of  St.  Christopher ; 
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for  a  machine  applicable  to  mills  in  general,  and  to'vari- 
ous  other  purposes,  but  more  particularly  adapted  to  the 
cattle  mills,  employed  for  expressing  the  juice  of  the 
sugar-cane,  by  greatly  augmenting,  their  power  and  exe-. 
cution,  with  fewer  cattle,  and  by  increasing  the  number 
of  the  revolutions  of  the  spindle  and  rollers  in  the  pro- 
portion of  ten  to  one  of  the  present  mills,  or  even 
more  if  required,  by  means  of  a  ring,  made  either  of  hard 
wood  OF  cast  iron,  round  the  mill,  and  by  an  entirely  new 
•construction  of  the  axis  in.peritrochio,  the  lever,  and  a 
lantern  wheel  or  pinion,  the  trundles  or  teeth  of  which 
lurn  a  cog  wheel'  on  the  spindle  of  the  mill ;  which  axis  in 
peritrochio,  lev«r^  and  lantern  wheel  or  pinion,  are  also 
constructed  a^  to  revolve  together  with  two  distinct 
l90tions ;  that  is  to  say,  a  rotatory  one  round  their  own 
fixisy  and  a  progressive  circupfivolutionary  one  on  the 
•iringy  constantly  apting  upon  and  compelling  the  cog  wheel 
inci  spindle  with  their  separate  and  united  forces. 
Dated  March  7,  1807.. 

John  Day,  of  CamberwelKgreen,.  in.  the  parish  of 
.  St.  Mary,  Lambeth,  Stone-mason  ;  for  a  method  of  ap* 
'plying  friction  boxes,  either  with  or  without  a  perpetual 
screw^  spindle,  and  cog-wheel,  to  extend  and  facilitate  the 
power  of  engines,  cranes,  capstans,  and  other  machines 
used  for  loading  and  unloading  ships  or  vessels,  and  for 
raising  anchors  and  other  great  weights  or  bodies,  and 
also  to  the  steerage-wheels  of  ships,  or  ve$$e|s. 
Dated  March  20,  1807. 

Thomas.  Johnson,  Mechanic,  in  Glasgow.;  for  a  ma- 
chine for  weaving  yam.     Da.ted  March  23,  1807. 
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Jllfieeijkiition  qf  ihi^  Pateni  granted  to  Ralph  Walker^ 
r.fjflikckuHdlp  m  the  County  ^ Middlesex y  Engineer ^/^ 
,  4^  Mode  Iff  mating  Hopes  and  Cordage. 

<•  Dated  August  9,  1806^ 

With  1^  Plate. 

'  '  X  O  all  to  whom  these  presents  shall  come,  &c% 
Now  Kiitow  y£,  that  in  comfriiance  with  the  said  proviso^ 
I  the  saki  Ralph  Walker  do  hereby  declare  that  my  said 
iDvention  of  a  new  mode  of  making  ropes  and  cordage^ 
whkh  te  Applicable  to  the  making  of  ropes  and  cordage 
0f  every  dimension  or  sice,  from  a  small  line  to  ih« 
largest  cabhr^  is  performed  by  the  maohinery  which  I 
have  invenfted  for  the  pnrpose,  and  which  is  described  by^ 
the  plans  or  drawings  bereanto  annexed.  Those  plana 
or  drawings,  and  the  explanation,  description,  and  par« 
ticulars  hereinafter  set  forth,  do  particularly  describe 
gnd  ascertain  the  nature  of  my  said  inrention,  and  iei 
what  manw^r  the  aame  m  to  be  performed. 

Vol.  X.-— Second  Saai^s.  Fff  .  Fig4t 
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Figs.  Ij  2,  Sf  (Plate  XVIII.)  are  plans  shewing  tbe 
construction  of  the  m^hinery  for  making  rope  from  tbe 
yarns'  by  one  ahd  the  same  machined,  at  one  time  and  by 
one  operation* 

In  Fig.  ly  A  is  tbe  main  shaft;  B  B  flyers,  upon 
which  the  bob)>\i)a  T  T  T  T,  Kojirul  .wiiicb  tb^](ari\s  are 
wound,  are  placed  dpon  moVeabfe  axes;  a^  ftiany  bob- 
bins, wound  round  with  yarn,  are  used  in  ea^h  flyer  as  the 
number  of  the  yarns  that'  b.t6  wanted  in  each  strand. 
Those  flyers  move  upon  their  j)ivqts  on  the  arms  E  E ; 
and  there  must  be  as  many  such  flyers  -as  there  are 
strands  to  make  the  rope.  C  C  are  sections  of  a  fixed 
wheel,  with  teeth  on  its  insjde.  D  p  are  wheels.  6xe({ 
upon  the  axis  of  the  flyers.  F  is  a  wheel  fixed  upon  tW 
main  shaft.  W  shews  the  centre  (or  king^s)  yarn.  No\t 
if  the  ifiain  shaft  be  put  in  motion  by  the  shtftand  ^fa^ 
G  and  H,  or  otherwise,  it  y$M  turn  rourtd  dfe  flya^;  t}ie 
teeth  of  the  wheels  D.D  aoting  in  tbe  fg^e^  ^  tbt  wh^ 
CC,  will  give  the  fl>!ei;3.  a  c<M;^£|rj^  fiction  to  tbe  main 
shaft,  and  twist  the  yarns  into  strands  at  E  E.  The  mo- 
tion of  the  main  shaft  will  then  lay  the  strand^  into  a 
rope.  Tbe  flyers  may  receive  tbfiir  ^or^ssitd  W)tjon  ei- 
ther by  the  means  ^forjescaRl,  <irj4?0B|ipaoi^n^9qf'9fn»iMr 
1»  that  described  at  Fig.  g,  (Ptej:&XIg:w>'QrJ»j^pittb.otb^fl 
-^i^ays  as  the  mechanist  o^y  think  fit.  f*  j:  io  t  ; 
•  The  motion  of  th^  main  ^baft,  with  ite  .jpfVl^kfir^Ij  willr 
five  motion  to  the  yfh^  K,  aad^tuw  roii^.;tl^' sfsaJi 
wheel  L.  On  tbe  axis  of  tbe:  wh^  L  is^j^^^;^^  gvoovird 
roller,  which  presses  upon  tbe  rope  b^l^eeiit  ^e  two 
wheels  M  M,  over  which  wheels  tbe  rope  Ipys,  wd 
which  roller,  by  that  pressure,  acts  so,  as  to  draw  out  tbe 
yope,  strands,  and  yarqs  from  tbe  bobbiM^  KN  ara 
pulleys  to  guide  the  strands  to  tbe  end  of  .tbe  shaft  A,, 
where  they  meet,  i»nd  are  f<)rmed  into,  tbe  repe^ 
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1f?he  kmdl  wheels  Q  and  X  may  be  mad^  to  move  fer* 
^^  U]^  or  '^4wn  upon  their  ax«s,  to  act  in  wheels  large^ 
^r&Aittller/ which  may  be  put  on  in  lieu  of  L  and  R,  so 
^H»  to  draw  out  the  rop©  with  less  or  greater  velocity,  sA 
ditay  be  requisite.  Or,  i)ifitead  of  drawing  out  the  rope 
iiii  oiMDer  aforesaid,  the  l^ope  may  be  draWn  otit  fronk 
ihe  maclilnepf  by  the  wheel-work  and  shafts  P  P  P,  Q^ 

The  whedl  R,  whith  is  fixed  np6n  an  axis,  having  an 
uoiyersil  joints  may  be  moved  farther  up  or  down  !jo*a6 
io  plaeethe  te«eh  of  the  wheel  Q,  intoone  of  the  fcirget 
•or  smaller  ^drctes  of  l«eth  upon  the  convfex  wheel  R*. 
These:  qirclea  of  teeth  appear  more  plain  Upon  the  face 
t)f  the  wheel.  (SeeS.> 

»Fig.  3  is  a  section  of  !Flg*.  I.  A  is  the  centre  or  ihzft, 
B  B  B  '9LV€  ther  flyers  ^nd  bobbins  with  the  y-arns.  C  is 
tbe  large  whbel,  with  the  teeth  in  the  iiiside,  and  is  fixed 
in  it9  places  D  D  D  are  the  wheels  fast  upon  the  axi^ 
of  tbe  flyer,  which  act  in  the  wheel  C.  E  E  the  arms  and 
rim  for^carrying  rocind  the  flyers. 

Fig.  3  is  a  top  view  of  Fig.  1.-  The  small  wheels  aati 
aha  act  upon  tbe  puHeys  N 1^  (see  Fig.  1 ),  which  bring 
all  the  strands  "equal ^.«0  be  laid  into  the  rope. 

Figfl.  4;5,  and  6  are  plans  shfevirir>g  the  machinery  fot 
Slaking  tberop^  by  different  hiachine^  and  operations. 
•  ^Fig.  4  shfcws  the  machinery  for  laying  the  strands  df 
large  ropes  br  cables,  arfd  may  be  pat  in  motion  in  the 
•aoDe  manner  a9  Fig.  I:  l^he  strand  ts  drawn  out  also  in 
the  same  Inanner  as  Fig.  1,  and  wound  upon  a  reel  pr^ 
pafnutorytOiitst  being  laid  into  rope,  which  willbeshewli 
^J^  Fi|^.  6«  Or  tifae  strand  maty  be  drawn  from  the  ma- 
chinery, and  wound  on  tbe  reel  by  the  two  dead  puf- 
ieya*  ao<l  strap  or  rope  A  A.'    C  is  the  centre  {or  king's) 

Fff2  Fig, 
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tig.  S  is  thtf  Mctioif  of  Fig.  4*  Fig.  6  sheirs  the  itla« 
chinery  for  laying  of  large  ropes  from  ihe  slrands.  A  is 
ibe  main  shaft; moveable  on  its  pitrot$ at  IL  BB  are  the 
^yers  for  /carrying  round  the  reeb  with  the  strandsp. 
There  must,  as  io  Fig«  1«  be  one 'flyer  for.  each  strand 
used  in  the  rope.  C  C  C  C  are  arms  fast  upon  the  axis  A^ 
in  whieh  the  flyers  move  upon  their  pilots.  D  a  wheel 
fast  uppn  its  shaft,  having  two  circles  of  teeth,  (8te  K)^ 
]E a  wheel  fast  iipon  the  axis  A^  Fa wbtfel  6xed  upon 
the  lower  side  of  the  wheel  G|  which  is  moveable  upon 
the  axis  A.  H  H  are  the  wheels  fast  upon  jkhe  axis  of 
fhe  flyers  B  B.  If  the  shaft  or  wheel  D  he  put  io  motion, 
it  will  turn  round  the  ^beel  E,  which  is  fast  upon  the 
shaft  A,  and  carry  round  the  arms  with  the  flyers  B  B 
the  sam^  time  that  the  outer  oft  larger  circle  of  teeth  an 
the  wheel  D  will  act  in  the  wheel  F,  and  will  turn  round 
F  ^ad  O,  which  aire  moveable  upion  the  shaft  A,  with  an 
increased  velocity.  The  wheel  G  acting  upon  the  wbieds 
H  H  will  also  give  them  motion^  io  a  contrary  direction 
to  the  shaft  A^  with  an  iqcreased  velocityf^tbeir  diameter 
jbeing  l^ess  than  those  of  the  wheels  G  G),  sufficient  to 
]keep  the  twist  in  the  strand,  which  othierwise  would  te 
taken  out  by  |the  laying  of  the  rope ;  and  also  to  give  a 
small  increased  twisjt  to  the  strand,  in  order  to  briqg  the 
eentre  yarns  to  an  equal  bearing  with  the  yanis  on  the 
outside  of  the  strand.  L  L  L  L  are  rollers  to  keep  the 
strands  stea<;ly  in  passing  from  the  reels  MM  to  C G. 
N  N  N  N  are  straps  acting  uppn  the  dead  poQeys,  which 
are  at  the  ends  of  the  reels,  tp  giye  the  strand  a  requi« 
site  tension  in  passing  from  the  rje.els  to  fiorm  the  rop^ 
These  straps  are  slajckened  or  tightened,  as  may  |be  ret 
.quisite,  by  meanis  of  sjcrews  aaaa. 

The  rope  is  drawn  from  the  machinery  in  the  same 
IB^ani^er  as  is  described  in  Figs,  i  and  4. 

Fig. 
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'Fig**r  (WateXIX.)  shews  the  machinery  for  laying 
'iinall  ropes,'  indis  similar  in  erery  respect  to  Fig.  i,  ex« 
oepttng  that  the  flyers  receive  therein  a  contrary  motioii 
to  the  main  ax^is  fay  means  of  dead  pulleys,  with  strapsr 
w^i^ppes,  find  may  be  turned  by  hand  by  the  crank  B«    > 

Fi^.  8  is  a  section  of'  Fig.  7«  ■ 

>  For  tarring  the  yarns  preiriou$  to  their  being  wound 
upon  the  bobbins. to  be  used  in  manner  aforesaid,  I  have 
aised  steam,  and  d^ne.k  by  the  following  machinery, 
which. I  baise  found  useftil,  and  therefore  describe  it;  but 
]  do  not  claim  or  consider  this  as  a  part  of  my  invention 
secmssd  to  me  by  the  above  letters  patents 
\  'F%s.  9,  10,  11,  and  13,  shew  the  method  of  tarring 
4iiie  yarns  by  nieans  of  steam,  which  is  conveyed  into  the 
case  of  the  tar-boijjer  A,  (see  C  C,  Figs,  9  and  10,  wJ^ich 
wre  sections  of  the  boiler  and  roller  for  keeping  down  the 
yarns  in  passing  through  the  boiler).  The  rollers  BB 
iBay;fa|ec5nitrifhcted  so  as  to  he  raised  or  lowered  accord* 
fneg  to  the  quantity  of  tar  in  the  boiler.  The  yarns  dn 
4he  bobbins  DD  are  drawn  from  the  boiler  as  represented 
an  Figs.  10,  ll,  and  12,  by  means  of  pulleys  fixed  upon 
<tfae  shaft,  and  in  the  frame,  for  holding  the  bobbins.  The 
ihobbins  D  D  are  equally  filled  by  means  of  a  frame  or 
catch  FF,  which  ri^s  or  fall?  by  means  of  a  heart- wheel 
,or  counteracting  screws,  of  by  any  of  the  other  means  in 
(Use  for  producing  an  alternate  Counteracting  motion. 

The  proportion  of  the  different  apparatus  may  be  as- 
.certaiiied  \)y  the  scale  upon  the  plan ;  but  the  different 
parts  of  the  wheel-work  may  be  increased  or  diminished, 
]as  may  l^e  thought  necessary,  for  laying  hard  or  soft 
rope. 

That  4:he  machinery  may  appear  most  distinct,  and  as 
plain  as  may  be,  the  framing  for  supporting  the  different 
part^  of  the  apparatus  is  not  laid  in  the  plans. 
'  By 
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By  my  said  invention  of  a  new  mode  of  aaakiiig  rot>efl 
and  cordage,  the  yarns  are  oil  laid  so  as  to,  be  made  to 
bear  an  equal  proportion  of  the  strain  ia  the  strand  and 
rope ;  and  the  strands  are  laid  uniformly  in  tbcrope,  aad 
each  strand  and  rope  receives  throughout  an  equal  degree 
of  twist,  by  which  the  rope  is  rendered  strcMiger  than 
otherwise  it  would  be>  and  of  an  uniform  degree  of 
strength  throughout ;  and  the  same  is  either  idioUy  dona 
by  one  machine  and  operation,  or^aeparately  by  d^drent 
machines  and  operations,  in  manner  above  desorUiedi; 
These  beneficial  effects,  however,  have  been  faroduced 
by  others,  and  publicly  used,  for  some  of  wbicb,  pateais 
have  been  obtained ;  but  this  has  only  beea  done  by 
modes  or  machinery  different  from  my  said  inveof 
tioB. 

My  said  invention,  therefore,  is  the  discovery  as  well  of 
the  above  mode  of  laying' the  rope  immediately  from  tbt 
yarn  by  one  and  the  same  machine  and  operation,  as  of 
the  above  mode  (which  is  different  from,  and  vttethat  I 
conceive  is  simpler  and  better  than,  any  other  yet  disoou 
vered)  of  laying  the  strands,  at  described  in  Figs.  4 
and  5,. so  as  that  the  yarns  shall  all  bear  an  equal  pfpoi- 
portion  of  the  strain  in  the  strand,  and  by  wbticb,  ai 
above  described  in  Fig.  6,  I  twist  the  strands. unifonaly 
together. 

In  witness  whereof,  &c. 
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Specification  of  the  Patent^ranted  to  Jqhn  Carey,  Doct(yr 
of  Lfms^  of  Camden^streetf  in  the  parish  of  S(.  Mary% 
Islington^  in  the  County  of  Middlesex ;  f(yr  an  Invmtim 
of  varieus  Contrivances  for  preventing  or  checking  Fires^ 
and  preserving  Ptrsoi%$  and  Property  therefrom^  by 
means  of  divers  Improtvements  in  Alarms^  Chimnies^  Cis- 
terns^  JPire^cxeenSj  and  other  Articles. 

Dated  August  30,  1807-. 

Jt  Q  all  to  whom  these  presents  shall  come,  4cc« 
Now  KNOW  Y£f.  that  in  compliance  with  the.said  pnoyiso, 
I  the  said  John  Carey  do  hereby  dcjclare  that  my  said. 
ioventioQi  and  improvements  ai^e  .particularly  described* 
andiascertained  in  and  by  the  following  description* 

I^  A  sbowor-batb  for  a|)artmfln|bs,  warebouiies,  &c.— -^^ 
Let  a  oistern  be  placed  in  the  upper  part  of  a  bailding,: 
to  receive  the  rain-water,  or  be  filled  by  ^  pump  from 
below,.  (NT  otherwise.  From  this  cistern  let  a  pipe  o£ 
ttietal,  or. other  fit  substance,  be  conducted  into  any 
room,  and  terminate  in  a  cock  near  the  pieling,  or  where-* 
^veff  niost  convenient*  Let  the  plug  of  this  cock  be  fur- 
nished with  a  cfoss*bar  projecting,  on  eaqh  side  nine  oi^ 
ten  inobes^  or  more.  Let  one  end  of  the  bar  be  furnished 
with  a  weight  sufficient  to  turn  the  plug,  aqd  keep  tha 
cockopafi,  when  no  force  at  the  other  end  of  the  bar 
jMTevehts  the  fall  of  the  weight ;  the  cock,  for  that  pur«« 
pose,  being,  placed  sidewise,  as  the  ball-cock  of  a  canv* 
nron  cistern  ;  and  the  weight  acting  as  the  baU  in  its  de^ 
tqent.  To  the  other  end  of  the  bar  let  a  cord  be  at-« 
tached,  which  being  drawn  tight,,  and  made^fast  below,) 
shall  keep  l^e  weight  raised,  and  the  cock  shut.  Let 
this  cord  reach  the  floor,  and  there  be  fastened  to  a  ring 
pr  other  fast^ing,  or  run  tlirough  several  rings,  &c.  so 
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as  to  pass  orer  diflerent  parts  of  the  floor,  and  be  fast«^ 
cned  only  to  the  last  ring  ;  that,  if  the  fire  burn  any  part' 
of  it,  the  weight  majr  immediately  fall,  and  set  the  coek 
running. — Instead  of  rings  fastened  to  the  floor,  commoo' 
ring- weights  (such  as  butchers*  weights)  may  be  used, 
which  may  be  moired  out  of  the  way  in  the'  day-dme, 
and  placed  at  night  in  the  most  advantageous  situations. 
^~To  prevent  inconvenience  from  the  cord  in  the  day* 
time,  it  may  be  in  two.Iengtbs|  the  ope  reaching  from' 
the  bar  above  to  within  six  or  seven  feet  from  the  floor,, 
and'  terminating  in  a  loop,  ring,  or  hook>  to  which-  the 
other  length  may  be  fastened  at  night,  and  conducted 
along  the  floor,  as  above  described.     To  keep  the  cock* 
shut  when  the  night-cord  is  taken  away,    let  a  second 
cord  or  cbajn  depend  from  the  light  end  of  the  bar  ta 
witbio  six  or  seven  feet  from  tbe  floor,  and  terminate  in 
a  loop,  ring,  or  liook,  to  fasten  it  to  the  wall,   or  else- 
where, as  most  convenient.     This  second  or  day-cord  is 
to  be  secured  to  its  fastening  before  the  night-^ord  is  re^ 
moved,  and  is  to  be  loosed  after  the  night-cord  is  placed 
and  secured.— FroiH  eile  pipe,  several  branches  and  cocks 
quay  be  conducted  to  dtAcrent  parts  of  the  room,  so  that, 
whcfrever  the  fire  breaks  out,  it  may  hurn^a  cord,  and  set 
a  cock  running.     To  scatter  the  water,  eaiDh  cock  may 
terminate  in  a  large  rose,  like  that  of  a  watering-pot. 
Instead  of  several  roses,  one  large  shallow  pan,  of  metal 
or  other  fit  substance,  may  be  used,  nearly  equal  in  siae 
to  the  entire  cieling,  with  a  slight  descent  toward  the 
eentre,  and  full  of  holes  \  which  pan  shall  receive  the 
water  from  all  the  cocks. — The  weight  fastened  to  the 
l^ar  of  the  cock  may  be  connected  with  an  alarm  by  a 
chain  or  cord,  and  one  or  more  cranks  and  wires,  so  that 
tbe  fall  of  the  weight  $ball  set  off  tbe  alarm,  and  give  no* 
tice  of  th9  fire. — To  prevent  the.  entire  contents,  of  the 
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tistern  from  being  unnecessarily  discharged,  it  may  be 
divided  into  as  many  compartments  as  there  are  cocks ; 
each  cock  emptying  only  one  compartment ;  for  which 
purpose,  there  must  be  a  separate  pipe  from  each  com- 
partment to  one  cock.  And  there  must  be  a  hole  or 
notch  in  the  upper  edge  of  each  partition  in  the  cistern, 
that,  in  filling  it,  the  Water  may  overflow  from  one  com- 
partment into  another. — ^Instead  of  a  rose,  the  cock  may 
be  furnished  with  a  hose  or  tube  of  leather,  or  other  fit 
substance,  with  a  pipe  or  nozzle  at  the  end,  so  that  a 
person  may  direct  the  stream  of  water  where  he  pleases  ; 
and,  in  this  case,  the  cock,  hose,  and  nozzle,  may  be 
concealed  in  a  closet. 

II.  A  chimuey  shower-bath.— A  cistern  being  placed 
in  the  upper  part  of  the  house,  let  a  cock  communicate 
from  it  to  the  chimney  :  the  cock  to  have  a  cross*bar  and 
weight,  as  in  the  preceding  case,  except  that  here  the 
operation  of  the  weight  is  reversed ;  and  the  weight, 
wiicn  left  at  liberty,  keeps  the  cock  shut,  and  milst  be 
pulled  up,  to  set  it  running.  From  the  light  end  of  the 
cross-bar,  let  a  wire  or  string  be  conducted  down  X.6  the 
apartnient  where  the  chimney  opens. — When  the  chim- 
ney is  on  fire,  let  the  wire  be  pulled,  and  either  held  in 
tl)e  hand,  or  hitched  on  a  hook  or  other  fastening,  and 
fio  kept  fast  until  a  sufficient  quantity  of  water  has  poured 
down  the  chimney.  Then,  the  wire  being  let  go,  the 
weight  will  fall,  and  stop  the  cock. — The  communication 
from  the  cock  to  the  chimney  is  as  follows :  To  the  outer 
extremity  of  the  cock,  let  there  be  fastened  a  hose  or 
lube  of  leather,  or  other  fit  and  flexible  substance,  one 
or  two  feet  in  length,  or  more,  if  required.  Let  the 
outer  end  of  the  hose  be  fastened  to  a  pipe  of  metal  or 
other  fit  substance,  of  sufficient  length  to  reach  from  the 
putside  of  the  brick-work  to  the  centre  of  the  chimney- 
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funnel,  or  thereabouts,  and  of  bpfe  suificient  to  give  pas- 
sage to  as  large  a  stream  of  water  as  the  cock  can  dis-. 
charge.  Let  that ^ end  of  this  pipe  which  stands  in  the 
centre  of  the  funnel,  terminate  in  a  hollow  globe  of 
larger  diameter ;  or  a  half  globe,  of  which  the  flat  side 
is  to  be  placed  horizontal ;  the  globe  or  half  globe  to  be 
full  of  small  holes,  to  scatter  the  water  in  every  direction. 
—This  pipe  is  not  to  be  immovably  fixed  in  the  brick- 
work, but  temoveable  at  pleasure,  for  the  purpose. of 
cleaning,  or  making,  \«ray  for  a  chimney-sweeper,  or 
sweeping-machine.  It  may  either  be  let  through  a  hole 
in  the  brick-work,  which  may  be  stopped  round  it  with 
clay,  loam,  or  any  other  fit  substance  ^  or  a  second  pipe, 
of  metal,  stone,  or  other  fit  substance,  and  sufficiently 
wide  to  admit  the  former  tube,  may  be  immoveably  fixed 
in  the  brick-work;  ,and  the  former  tube  being  thrust 
through  it  into  the  chimney,  the  vacancy  may  be  filled 
up  with  clay,  &c.  as  above. — The  cistern  may  have  as 
many  cocks  as  there  are  chimney-funnels ;  one  cock, 
with  its  apparatus,  for  each  funnel.  The  same  cistern, 
which  supplies  the  shower-bath  for  apartments,  may  also 
serve  for  the  chimnies. — To  save  the  trouble  of  fre- 
quently taking  out  the  pipe  to  clean  it  from  soot,  the 
holes  in  the  globe  or  half-globe  may  be  stopped  with 
whiting,  or  any  other  substance  which  will  quickly  dis* 
solve,  and  leave  a  passage  for  the  water  ;  and  the  globe 
or  half  globe  may  have  an  opening  at  the  top,  to  admit 
the  finger  or  any  instrument  used  in  plastering  the  holes 
inside ;  and  this  opening  may.  be  closed  with  a  cork, 
metal,  or  other  stopper. 

III..  A  chimney-stopper,  consistii)g  of  a  frame  of  wood 
or  metal, 'or  both,  covered  with  a  metallic  plate  or  plates, 
and  of  sufiicient  dimensions  to  close  the  opening  of  the 
chimney  or  fire-place,  to  which  it  is  to  be  applied  when 
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t!ie*chimney  is  oh  fire.— This  stopper  may  be  in  a  single 
piece,  or  made  to  fold  into  two  or  more  leaves,  like  a 
fire  screen.  It  may  also  be  made  with  a  part  of  each  leaf 
to  slide  up  and  down,  after  the  manner  of  fire-screens  ; 
and  may  be  painted,  japanned,  or  otherwise  ornamented, 
to  serve'  the  purposes  of  a  fire-screen  or  a  chimney- 
board/ 

IV.  A  damper  gridiron,  with  round,  semicircular, 
triangular,  square,  or  rhombic  bars,  placed  in  contact 
with  each  other,  or  very  nearly  so  ;  the  semicircular  bars 
having  the  flat  side  down  ;  the  triangular  resting  on-  the 
base  of  the  triangle,  with  the  vertex  uj3wards;  the 
rhombic  helving  the  acute  angles  above  and  below ;  and 
the  square  being  placed  either  side  to  side,  or  angle  tci 
angle.  The  bars  may  either  be  loose,  or  riveted,  screwed, 
or  welded,  to  a  frame.  The  frame  may  either  be  a  sim- 
ple iron  bar  formed  into  a  square ;  or  it  may  have '  sL 
raised  edge  or  margin  like  that  of  a  frying-pan.  In  the 
latter  case,  suppose  a  square  or  oblate  frying-pan  with 
either  a  sloping  or  perpendicular  margin,  having  the 
handle  and  front  margin  cut  away,  and  also  the  entire 
bottom,  except  about  a  quarter  of  an  inch  on  each  side, 
and  (for  the  fixed  bars)  about  half  an  inch  at  the  back, 
and  the  same  in  front,  or  (for  the  loose  bars)  about  half 
an  inch  at  the  back  only.  Then,  to  have  fixed  bars,  let 
them  be  riveted,  or  screwed,  or  welded,  on  the  half-inch 
bottom  in  front  and  rear  ;'and  let  a  handle,  with  a  eross« 
piece,  in  the  shape  of  a  T,  be  fitted  into  the  front,  with 
the  two  ends  of  the  cross-piece  turned  up,  to  be  riveted, 
or  screwed,  or  welded,  to  the  outer  ends  of  the  side 
margins  ;  or  the  front  rivets  or  screws  may  pass  through 
both  the  cross-piece  and  the  bottom.— For  the  loose  bjirs^ 
kt  a  cross-bar  be  fixed  underneath  the  supposed  cut  fry- 
ing-pan>  at  or  ne^r  the  front ;  and  let  a  T  handle  be 
^'  (^  g  g  2  fastened 
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£tttened  (as  above  described)  to  tlift outer  ends  of  the  sufa 
fnargins.  Then  let  the  pars^llel  bars  be  turned  up  about 
balf  an  inch  at  the  inner  end,  so  tbat^  when  the  outer 
ends  are  thrust  between  the  front  cross-bar  and  the  T 
bandje,  tlm  turn^  up  ends  shall  li^  against  the  rea( 
margin,  while  the  straight  ends  re^^,  rn  front,. on  the 
cross-bar  underneath.  To  secii^re  the  bars  in  this  position, 
]^t  a  bole  be  made  in  each  side  margin,  about  ^  quarter 
of  an  inch  from  the  rear  margin  (niore  oi[  less,  according 
to  the  thickness  of  the  bars)  to  receive  another  cross-bar, 
iK^hich  shall  confine  the  parallel  bars  in  their  station.  This 
cross-bar  may  have  at  on^  end  a  head  or  shoulder,  and^ 
at  the  bther,  a  screw  to  receive  a  niit,  or  an^  eye  to  rer 
ceive  a  key  or  bolt,  to  prevent  i^  from  drop(Mng  out.  O^ 
the  cross-bar,  without  passing  through  the  side  margins, 
may  be  turned  up  at  both  ends,  and  each  end  fastened 
to  the  side  margin  with  a  screw,  pin,  or  tui^-buckle, 
leaving  it  removeable  at  pleasure.  Or,  instead  of  turning 
up  the  inner  ends  of  the  bars,  they  may  be  left  straight, 
and  a  notch  be  made  in  each,,  to  receive  the  cross-bai^ 
ivhich  is  to  confine  them.— -In  any  case,  the  gridiron  may 
have  feet  riveted,  or  screwed,  or  welded  underneath  or  to 
)(he  outside  of  the  margin  ;  and  be  furnished  with  a  pan 
\x\  fron.t,  to  receive  the  fat,  in  the  same  form  as  the  pan 
attached  to  hollow  or  concave  barred  gridirons,  or  any 
other  shape  that  may  be  convenient ;  and,  for  this  pur- 
pose, it  is  proper  that  the  gridiron  stand  sloping,  with  ^ 
flescent  forward. 

V.  A  lock-lantern  for  stabljB^,  imrseriep,  &c.— The. 
lantern  may  be  of  any  shape  pr  si^e,  made  of  or  covered 
ivith  close  woven  wire.  And,  that  children  or  servants 
piay  not  so  readily  open  this,  >yitbout  discoveryy  as  a 
jcommon  lantern,  it  xi\9,y  be  fastened  with  an  ordinary 
padlock,  or  with  one  of  the  following  kiod.     Suppose. 
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tfoe  of  the  cominion  siiiiiU  .squnre  springrpadlocks,  of 
which  the  inner  work  consists  pf  41  spring  and  the  small 
piece  whipfai  may  be  calie((  the  bolt.  Instead  of  one  key* 
hole,  Ift  two  holes  be  ma^de  in  front — ^h^  one  to  ^Upw 
room  fqr  the  o[^ptio,n  pf  a  little  l^nob  or  button,  by  which 
the  bolt  IS  to  be  drawn  back^^  ^s  in  the  lo^k  of  ^  pockets 
^  book ;  the  other  tq^^dmit  the  shsLi\k  of  the  key^  The  key 
U  to  be  ia  tbq  shape  of  a  T";  the  perpendicular  piece,  of 
^ank,  being  round,  and  the  transverse  piece,  oif  handlej^ 
roqnd,  square,  triangular,  or  flat,  at  pleasiu-e.  Near 
the  bottom  of  the  shank  is  to  be  a  circular  groove,  suffi*^ 
cient  to  admit  the  side  of  the  bolt,  which  may  be  made 
thinner  in  that  paH  for  the  purpo^.  Or,  without  making 
any  difference  in  the  thickness  of  the  bott,  a  hole  may  be 
jmade  in  %hfi  back  of  the  lock,  oorresponding  with  the 
]key-hole  in  front,  so  that  the  eind  of  the  key,  below  the 
^Qove,  shall  sink  into  (he  back-piece.  The  bolt,  whea 
St  rest,  is  to  cover  about  one  third  of  the  hole  ;  and  the 
fhank  of  the  key  to  be  tapered  to  a  point  below  the 
groove,  that,  when  thrust  in,  it  may  make  its  way,  and 
.p.!ash  b,ack  the  bolt,  which  will  again  be  driven  forward 
by  the  spring,  and  will  catch  in  the  groove,  as  soon  as 
(be  key  has  penetrated  to  its  proper  place.-^Over  the 
-front  of  the  lock,  let  thei*e  be  a  door  or  shutter,  turning 
on  a  binge  or  pivo^,  as  is  common  in  small  square  porl* 
^anteau  locks.  Jt  may  (like  them),  or  it  may  not,  have 
a  spring  underneath,  to  throw  it  open.  lu  this  door  let 
^here  be.  a  bo}e  exactly  corresponding  with  the  one  or  two 
holes. for  the  key,  already  mentioned,  and  an  enlarge* 
.ment  of  that  bo|e  by  a  slit  on  each  side,  barely  bufficient 
^o  let  the  handle  of  the  key  pass  tbrougb«--^o  apply  this 
lock,  two  operations  are  necessary,  vtjs.  to  fasten  or  look 
^  to  the  ring  or  loop  from  which  it  is  to  hang,  and  to 
^ag  or  close  it :   but  it  is  indifferent  which  of  the  two 
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opewations^  is  performed  first.  •  It  is  fastened  or  locked  by 
pushing  down  the  cwrred  arm  or  botv*  at  the  top,  as  prac- 
tised in  common  spring  padlocks.  It  is  gagged  or  closed 
as  foHo^'s;  Let  the  shank  of  the  key  (first  passing  through 
a  shield,  hereafter  to  be  descril)ed)  be  thrust  through  the 
hole  in  the  door  and  the  hole  or  holes  underneath,  untfl 
the  bolt  ha&  caught  the  groove  in  the  shank  of  the  key; 
the  handle  of  tlie  key  l)eing  turned  in  a  diflPerent  direction 
frcrm  th€^  sHt  in  the  door.  The  key  and  shield  are  then 
to  remain  attached  to  the  loQk  in  that  position. -^The 
shield,  above-mentioned,  is  a  bit  of  card,  or  paper,  or 
perch ment,  about  the  size  of  a  six-pence  (more  or  less), 
8o  marked  as  to  be  easily  recognised,  and  having  a  hole  in 
the  middle,  to  admit  the  shank  of  the  key.  This  shield, 
being  confined  by  the  handle  of  the  key,  renders  it  dif- 
ficult (if  flot  impossible)  to  open  the  Ibek  without  tearing 
the  shield,  unless  the  slit- in  the  door  be  too  wide. — ^Td 
unfasten  this  lock,  tear  off  the  shield  ;  tilm  the  handle  of 
the  key  exactly  over  the  slit  in  the  door,  so  that  it  may 
pass  through,  and-  leav6  tlie  door  at  liberty  to  opei>, 
•\rhet1ier  it  be  pushed  up  by  a  spring  underneath,  or 
pulled  open  with  the  finger.  The  door  being  opetiecf, 
'draw  back  the  bolt^by  means  of  the  little  button  or  knob, 
hefove*  dSsctibed,  as  in  the  instance  of  a  pocket-book 
Hbcfc  ^  and  you  at  otice  liberate  the  key,  and  the  curved 
arm  or  bow  at  the  top. -^To  .cover  the  shield  and  the 
\  "hahdle-of  the  key,  a  second  door  may  be  added,  turning 

f         "  'on  a  hinge  or  pivot,  and  to  be  fastened  and  unfastened 

citljer  by  means  of  a  concealed  spring  arid  catch,  as  h 
-dondmoA   in  the  square  portmanteau  locks  before  men- 
'  'tidnod,  or  by  means  of  a  spring  and  button,  as  in  watch- 

casc<»,  or  pocket-book  locks.  This  second  or  outer  door 
may  betfixed  either  to  the  outfer  edge  of  the  inner  door, 
to  open  in  the  contrary  direction^  or  to\^ard  the  opposite 
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edge,  to  open  in  the  same  direction  with  it.  Or  tlie 
outer  door  may  be  attached  to  the  lock  by  a  rivet  or  pivot 
in  one  side  or  corner,  and  made  to  move  in  a  line  parallel 
to  the  face  of  the  clock.  Or,  instead  of  this  second  or 
outer  door,  a  sliding  piece  may  be  used,  moving  up  and 
down,  as  the  slide  used  to  cover  the  aperture  in  some 
kinds  of  padlocks  and  key-hole  'scutcheons;  the  inner 
door  having  three  of  its  sides  turned  up,  and  so  formed 
as  to  presenJt  a  groove  or  dove-tail  cavity  to  receive  the 
slide.  I 

VI.  A  fire-cloak  or  gown,  which  may  be  of  any  conve- 
nient shape  or  size,  to  protect  the  wearer  from  external 
fire,  or  extinguish  fire  in  the  wearer's  other  clothes.  It 
may  be  made  of  leather,  silk,  poplin,  callimanco,  or 
other  stuff  of  substance  little  liable  to  catch  fir^ ;  lined 
with  any  stuflF  or  substance  of  like  description,  and 
quilted,  with  a  stuffing  between,  of  faair,  wool,  or 
other  substance  not  very  inflammable.  It  may  have  a 
hood  or  cowl  to  cover  the  head ;  which  hood  or  cowl 
may  be  joined  to  it,  or  separate.  , 

VII.  A  soot-trap  for  chimnies,  thus — Let  the  cbimney 
be  closely  fitted,  a  few  inches  above  the  opening  of  the 
fire-place,  with  a.  horizontal  or  sloping  stone  sjab*  or 
metal  plate,  or  with  brick-work  or  masonry  ;  leaving,  m 
each  case,  a  round,  square,  or  other-shaped  hole  to- 
ward the  back  of  the  chimney,  for  the  smoke  to  ascend ; 
the  size  of  the  hole  to  be  proportibned  to  the  quantity  of 
smoke  that  is  to  pas&,  with  allowance  for  the  impedi- 
ments hereafter  to  be  described.  To  this  bole  let  a  met^ 
tube  or  box  be  fitted,  so  that  it  can  easily  be  put  in  and 
taken  out.  The  length  of  the  tube  or  box  may  be  from 
five  or  six  inches  to  twelve  or  more  :  its  upper  end  is  to 
be  r«r>en  ;  the  lower,  grated  with  thin  bars,  from  an 
eighth  of  an  inch  asunder  to  half  aii  inch  or  more.     Or 
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the  bottom  may  be  a  metal  plate  perforated  with  nucne* 
rous  holes.  In  this  box,  let  there  be  lodged  a  quantity 
of  coarse  gravel ,  or  small  pebbles,  or  stone-cutter's  rub* 
bish,  or  metal  chain,  or  any  other  un-inflammable  thing 
or  things,  which  will  leave  a  passage  for  the  smoke :  the 
quantity  to  depend  on  the  draught  of  the  chimney,  and  to 
be  determined,  in  each  case,  by  actual  experiment. *~ 
Let  the  box,  thus  prepared  as  a  strainer,  be  thrust  up 
into  the  opening  above  mentioned,  until  its  bottom  be 
level  with  the  inferior  surface  of  the  slab  or  plate,  &c. ; 
and  let  it  be  supported  in  that  position  by  one  or  more 
hooks,  bolts,  turn-buckles,  or  springs,  which  may  be 
adapted  in  various  ways  not  needing  description.  The 
smoke  passing  through  this  strainer,  and  depositing  part 
of  its  soot,  the  strainer  must  occasionally  be  taken  down, 
and  cleared  from  the  soot ;  the  gravel,  &c.  being  either 
washed  clean  for  further  use,  or  thrown  away,  and  re« 
placed  by  new. — In  the  same  strainer,  gravel,  &c.  of  twp 
t)r  more  sizes  may  be  used  at  once;  the  coarser  being 
placed  lowermost,  with  a  wire  grating  or  perforated 
plate  laid  upon  it,  to  prevent  the  finer  from  passing 
down. 

VIII.  A  soot*trap  ^ove,  or  stove-top,  thust*— Suppose 
a  roister  stove,  of  any  shape,  made  smoke-tight  in  the 
top  and  back,  excepting  a  hole  for  a  strainer,  as  before 
de9cribed  :  then  let  a  strainer  be  adapted  to  it,  as  above. 
Or,  let  the  hole  be  in  the  back,  close  to  the  top,  and  cal- 
culated to  admit  a  strainer  in  the  shape  or  a  drawer  :  the 
front  of  the  drawer  to  be  either  a  perforated  plate  or  a 
grating,  as  above  described.  The  drawer  may  be  [wirtly 
covered  in  at  top,  toward  the  front,  so  that  the  smoke 
shall  pass  out  only  toward  the  rear  ;  or  it  may  be  entirely 
cov(»red  in  at  top,  and  the  back  part  be  (like  the 
frcui)  a  grating  or  perforated  plate,    so  that  the  smdk^ 
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shall  only  pass  out  at  tlie  back.  In  the  latter  case,  the 
back  is  to  be  loose,  to  be  pilt  in  and  taken  out  ^l  pleasure^ 
and  may  be  fastened  with  one  or  more  hooks,  pins,  tunv* 
buckles,  or  springs;  or  it ^ may  be  made  to  move  on  a 
hinge  or  hinges,  to  open  and  shut  as  a  ddor. — Xhe  draweV 
is  to  be  furnished  with  gravel,  &c.  as  the  upright  strainer, 
and  may,  like  it,  contain  different  sizes  of  gravel,  &c.— * 
Instead  of  the  drawer-shape,  the  strainer  may  be  made 
round,  square,  triangular,  or  in  various  other  shapes,  at 
pleasure.— ^  A  register  top  {%,  e.  all  that  part  of  a  register* 
stove  which  stands  above  the  level  of  the  hobs)  may  also 
be  fitted  with  a  strainer,  either  perpendicukr  or  hori- 
zontal, and  adapted  to  a  coninion  stove  or  range,  by 
being  fixed  on  the  hobs,  and  made  closely  to  fit  the 
opening  of  the  chimney. — The  soot-trap  stove  may  be 
made  after  another  fashion,  thus — Suppose  a  stove  of 
'that  kind  (how  sufficiently  knowii)  in  which  the  smoke, 
after  ascending  from  the  fire,  descends  between  the  back 
plate  and  another  plate  behind  it,  and,  passing  under 
the  latter,  rises  behind  it  into  the  chimney.  Let  ad 
opening  be  made  at  the  bottom  of  the  outside  or  visible 
back  plate,  to  receive  a  drawer,  which  is  to  be  put  in 
and  drawn  out  through  the  ash-hole,  'on  the  level  of  the 
hearth:  The  sides  of  this  drawer  are  to  touch  the  bottom 
of  the  second  or  invisible  back  plate,  beyond  which  its 
back  part  is  to  stand  two,  three,  or  more  inchee  further 
into  the  chimney.  The  drawer  is  to  be  furnished  with 
'gravel,  &c.  as  above,  to  serve  as  a  strainer.  And,  that 
the  smoke  may  at  once  take  its  direction  to  the  strainer, 
let  either  the  visible  back  plate  or  the  invisible  one  be- 
hind it,  or  both,  be  furnistied  with  ledges,  to  n'krrow  tha 
passage  betweien  the  two  plates  into  a  funnel  sloping  ffom 
the  ends  of  the  opening  above  (where  the  smoke  fir^t 
begins  to  descend)  down  to  the  upper  CQrners  of  tH^ 
Vol.  X. — Secoki^I^ilies.  H  b  h  opming 


Digitized  by 


Google 


41 8      Patent  for  Contrwancesfor  preoenting  Ftresy    . 

opening  which  admits  the  drawer.  This  funnel  is  to  be 
made  smoke-tight.  The  drawer  being  lodged  in  its  place, 
its  outside' edges  taay  be  plastered  with  loam,  or  any  other 
fit  substance,  to  prevent  the  escape  of  smoke  in  front 
below, 

IX.   A   chimney  water-trough,  thus, — A  few  inches 
above  the  opening  of  the  fire-place,  let  a  metal  plate,  or 
8tone  slab  (either  horizontal,  or  sloping  upward  towards 
the  back)  closely  stop  the  chimney  in  front  and  on  each 
side,  leaving  an  opening  of  two,  three,  or  more  inches  - 
at  the  back.    From  the  back  edge  of  the  plate  or  slab,  kt 
^  ledge  (either  perpendicular,  or  sloping  downward  to- 
wards the  back  of  the  chimney)  descend  a  few  incbesi 
but  not  so  low  as  the  opening  of  the  fire-place.     Under 
this  ledge,  let  a  metal  trough  be  placed,  of  such  dimen- 
sions as  to  fit  the  breadth  of  the  chininey,  and  to  present 
an  opening  of  two  or  more  inches  in  front  and  rear  of 
'the  descending  ledge«     The  depth  may  be  varied  at  plea- 
sure ;  and  it  may  either  be  placed  above  the  level  of  the 
coals  in  the  fire-place  (resting  on  the  back-plate  or  upon 
brickwork),  or  (with  increased  depth)  made  to  form  a  back 
to  the  fire-place.     Let  the  lower  edge  of  the  Jedge  be 
exactly  horizontal,  to  form  a  parallel  line  with  the  water 
in  the  trough ;    and  let  it  descend  so  lo\f ,  that  if  the 
trough  were  filled  or  nearly  filled  with  water,  the  liquid 
would  entirely  stop  the  passage. — The  trough. may  be 
supplied  with   water  from  a  reservoir  in  an  adjoining 
closet  or  other  convetiient  place,  through  a  pipe   termi- 
nating in  a  ball-cock  within  the  trough,    so  that,   as  the 
water  in  the  trough  is  diminished  by  evaporation,    the 
cock  may  of  itself  supply  the  loss :  the  cock  to  be  so  ad- 
justed as  to  keep  the  water  at  that  precise  height  which 
will  only  just  permit  the  draught  of  the  chimnej'  to  cirry 
off  the  smoke ;  whiqh  height  is  to  be  ascertained  by  actual 
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eKperiment  in  each  particular  case.  Instead  of  the  com- 
mon spherical  buoy  or  ball  to  the  cock,  a  cylindrical  oj: 
oblong-square  buoy  may  be  used,  particularly  where  the 
trough  is  narrow. — To  empty  the  trough  of  the  water> 
with  whatever  sediment  of  soot,  &c.  is  collected  in  it,  let 
its  boitopoi  be  slightly  sloped  from  one  side  of  the  chimney 
to  the  other ;  and,  from  the  lower  side,  let  a  pipe  and 
cock  be  conducted  into  an  adjoining  closet,  or  other  con- 
venient place  for  drawing  off  its  contents. 

X.  A  chimney-damper,  consisting  of  a  double  piece 
of  hair  or  woollen  cloth,  of  such  dimensions  as  to  cover 
and  close  the  opening  of  the  chimney.  It  is  to  be  quilted 
and  stuffed  between  with  hair,  wool,  or  sponge.  When 
the  chimney  is  on  fire,  this  damper  is  to  be  well  wetted 
with  water,  or  any  other  un-inflammable  liquid,  hung 
against  the  chimney-opening,  to  stop  or  diminish  the 
draught  of  air,  and  kept  wet  until  the  fire  is  extin- 
guished. 

*  XI.  A  water  candlestick  and  candle,  thus. — ^Let  a  pan 
or  basin,  of  glass,  metal,  earthen- ware,  or  any  other  sub- 
stance fit  to  hold  water — either  round,  square,  or  of  any 
other  shape  at  pleasure — and  six  or  more  inches  deep- 
be  furnished  with  a  socket  (either  fixed  or  moveable) 
whose  top  shall  stand  at  least  half  an  inch  lower  than  the 
margin  of  the  pan,  and  the  diameter  of  its  bore  be  pro- 
portioned  to  the  size  of  the  candle  intended  to  be  used. 
The  socket' to  have  one  or  more  holes  near  the  bottom, 
to  l^t  water  pass  freely. — The  moveable  socket  may  be  of 
a  different  substance  from  the  pan,  and  must  have  a 
broad  heavy  bottom,  to  support  it  upright. — Let  water 
be  ponred  into  the  pan,  until  it  rise  about  an  eighth  or 
quarter  of  an  inch  above  the  top  of  the  socket.  The  can- 
dle may  be  placed  in'  the  socket  either  before  or  after  the 
water  is  poured  in.     It  may  be  slightly  tapered,   like 
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common  mould  candles,  or  perfectly  cylindric^,  but,  Xn 
either  case,  much  thicker  in  proportion  to  the  wick, 
irbich  ipay  be  of  thread,  cotton,  or  rush,  waxed  or  an* 
waxed.  Its  length  is  to  be  proportioned  to  the  time  it  is 
intended  to  continue  burbling. 
In  witness  whereof,  &c. 


Obsehvations  by  the  Patentee. 

Ko's.  I.  and  11.  A  single  cistern  will  answer  both  pur- 
poses, will  serve  for  all  the  apartments  and  chimnies  in 
a  house^  and  may  be  made  to  serve  a  whol^  range  of 
buildings,  by  running  the  pip^s  from  one  to  another. — 
It  will  be  proper  occasionally  to  turn  the  cocks,  for  the 
purpose  of  keeping  them  in  order,  and  of  drawing  off 
the  stagnant  water  and  sediment  from  the  cistern  ;  which 
may  be  effected  by  means  of  a  leathern  bose  fastened  to 
the  nozzle  of  the  cock,  and  conducted  to  a  window  or 
other  convenient  place  for  di^harging  the  water. 

No.  III.  The  Chimney  ^Stopper  ^  if  tastily  executed, 
will  make  a  very  elegant  and  ornamental  fire-screen,  cal- 
culated to  grace  the  most  fashionable  'drawing-room ; 
uniting  also  safety  with  beauty,  as  it  is  proof  against 
flying  sparks,  and  may  therefore  be  advantageously  used 
as  a  fire-guard  in  the  absence  of  the  family-'  Indeed  it 
IS  much  more  likely  to  be  employed  for  these  latter  pur- 
poses th^n  for  that  of  stopping  a  chiqaney  pn  fii*e. 

No.  IV.  On  this  Gridiron  At  is  impossible  ^ther  to 
smoke  or  singe  the  paeat,  however  full  the  fire  may  be  of 
smoke  and  blaze :  of  course,  the  cook  will  not  be  obliged 
to  stand  watching  the  steak  or  chop  till  dressed,  but  may 
attend  to  pthpr  bH^iiipss  in  the  meap  tim^.  It  also  effec- 
tually 
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tually  preserves  the  ch^jinpey  from  the  danger  of  fire,  at 
none  of  the  fat  falls  on  the  coals  ;  the  whole  of  it  flowing 
into  the  pan  or  receiver .•-^The  cookery  on  this  ^ridir<m 
is  esteemed^  by  some  persons  who  have  tasted  of.  it,  to 
be  more  delicate  than  that  performed  on  any  other  of  the 
gridirons  in  use.   < 

No.  V.  The  Paper  Padlock  (e]srclusive  of  its  use  in 
conjunction  with  the  lantern)  is  applicable  to  all  the  pur« 
looses  of  a  common  padlock^  and  likewise  to  other  useful 
j)urposQ9  of  a  qvite,  novel  nature.  Sy  means  of  a. cheap 
and  simple.  CQUtrivjiac^  it  may  in  a  moment  be  attached^ 
urithout  injvr^^j  to  th^  key-liole  of  a  door,  desk,  chesty 
(Sep.  so  lha.t  neither  key  nor  pick^lock  can  be  introduced 
ivithout  q^rtiiin  4etectioQ<—- By  another  still  more  simple 
pontriv^nce,  it  jnay  be  inade  to  prevent  or  detect  the 
fraudulent  escb^pge  pf  articles  purchased  at  market,  or 
^ut  as  pri^sents,  Ui  a.  di$$i9n<;ei. 

No,  VI,  The  j^trezCloak  will  effectually  secure  a  lady 
from  tb^  fi^al  ejects  of  her  muslin  dress  Catching  fire,  as 
she  can,  in  a  moment,  tvrap  herself  up  in  it,  and  thus 
t^xtinguish.  the  flame;  a  circumstance  highly  worthy  of 
attention,  since  tdmost  every  day's  paper  announces  some 
shocking  catastrophe  occasioned  by  such  accident. — In 
making  theoloaky  elegance  may  be  so  far  conibined  with 
litijity,  that  it  will  by  no  means  prove  an  unsightly  ob- 
jpct,  if  kept  constantly  exposed  to  view,  and  ready  for 
immediate  use. — In  suddenly  starting  from  bed  to  escape 
It  nocturnal  fire,  it  may  be  instantaneously  put  on,  and 
vriW  comfottably  screen  the  wearer  from  the  cold  and 
damp,  as  well  as  from  the  flames. 

Nos.  VII.  and  VIII.  The  SooUTrap  and  SopUTrap^ 
Stove y  if  properly  managed,  will  -so  far  diminish  the  col- 
lection of  soot  in  chimnies,  that  they  will  very  seldom 
recuire  to  be  swept.     The  danger  of  fire  in  a  chimney 
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win  be  almost  Jone  away  ;  and  the  smoking  of  chimnies, 
in  many  cases,  prevented. 

No.  IX.  The  Water 'Trough  will  produce  the  same  de- 
^rabk  effects,  without  the  trouble  of  putting  in  or  re- 
moving the  soot-trap. 

No.  X.  The  Chimney^Barrvper^  simple  as  it  is,  may  be 
of  great  utility.  Being  hung  up  in  some  conspicuous 
place,  where  it  shall  be  daily  seen  by  the  servants,  with 
a  printed  paper  of  directions  for  its  use,  it  can  be  in« 
stantly  employed  the  moment  a  chimney  catches  fire,  and 
will  effectually  extinguish  it,  without  further  trouble  than 
that  of  keeping  it  wet  while  it  bangs  agaihst'the  grate. — 
In  any  house  where  this  is  adopted,  every  fire-place 
ought  to  be  furnished  with  a  pair  of  hooks  or  other  fast- 
enings (one  upon  each  side),  to  hang  the  damper  on; 
which  hooks  or  other  fastenings  may  be  made  ornamental. 
The  damper  also  should,  fof  the  purpose  of  suspension; 
be  furnished  with  rings  or  loops,  in  such  number,  and  at 
^uch  distances  asunder,  as  to  suit  every  fire-place  in  the 
bouse. 

No.  XL  This  new  Water-Candlestick  has  the  advantage 
of  being  less  bulky  and  cumbrous  than  those  in  ordinary 
use,  and  less  liable  to  he  overset,  besides  affording  a 
good  light,  and  screening  the  candle  fi"om  draughts  of 
aiV.  In  point  of  safety,  it  can  hardly  bfe  surpassed.  The 
candles  also  will  last  much  longer,  in  proportion  to  their 
weight,  than  common  candles  or  rush-lights,  and  may, 
without  variation  in  the  thickness,  be  varied  in  length, 
so  as  exactly  to  suit  the  hours  of  the  consumer. 
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Specification  qf  the  Patent  granted  /o  William  Hance,  ^ 
Tooley-streety  in  the  Parish  (f  Saint^Olave^  Southwark^ 
and  County  of  Surrey ;  for  a  Method  of  rendering  JVater^ 

.  proof,  Beaver  and  other  Hats. 

Dated  January  29,.  1807* 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  William  Hance  do  hereby  declare  that  my  said 
invention  is  described  in  manner  following ;  that  is  to 
say  :  Take  a  thin  shell,  made  of  wool,  hair,  and  fine 
beaver,  to  form  the  crown  of  the  hat ;  likewi^  a  shell 
or  plate  of  the  same  materials  to  form  the  brim.  When 
these  two  parts  are  made,  they  must  be  dyed  black,  and 
finished  without  any  glue  or  stiffening  of  any  sort,  care 
only  being  taken  to  bring  them  to  a  good  jet  black.  As  no 
glue  or  stiffening  is  used,  no  rain  can  injure  the  nap, 
which  in  all  other  beaver  hats,  after  being  exposed  to  a 
heavy  shower  of  rain,  draws  out  the  glue,  which  sticks 
down  the  nap,  and  makes  it  appear  old  and  greasy.  But 
these  hats,  after  a  heavy  shower  of  rain,  require  to  be 
only  wiped  round  with  a  handkerchief,  soft  brush,  or  any 
other  proper  thing  ;  and  when  dry  brush  them  over  again, 
and  the  nap  will  flow  the  same  as  before.  There  may  be 
a  thin  shell,  made  of  wool,  hair,  or  fine  beaver,  as  be- 
fore, in  the  shape  of  a  hat,  blocked  deep  enough  to  ad- 
mit of  the  brim  being  cut  from  the  crown.  Or  a  shell, 
made  of  the  same  materials,  in  the  shape  of  a  hat,  will 
answer  the  same  purpose;  though  I  give  the  preference 
to  the  outside  shell  to  be  in  two  parts.  The  underneath 
sidtt  of  the  shell  and  the  inside  of  the  crown  must  then 
be  made  water-proof,  by  first  laying  on  a  coat  of  size",  or 
thin  paste,  or  any  other  proper  substance,  that  will  be 
/.  sufficiently 
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sufficiently  strong  to  bear  a  coat  of  copal  vaniish ;  and 
when  thoroughly  dry  another  coat  of  boiled  linseed  oily 
Tery  strong.  When  sufficiently  dry  and  hardened  the 
crown  must  be  put  on  a  block,  and  a  willow  or  cotton 
body  or  shape,  wove  on  purpose,  put  into  the  inside  of 
the  crown,  and  cemented  in.  It  must  then  stand  on  the 
block  till  dry  ;  then  finished  off  with  a  hot  iron,  and  the 
crown  is  done.  The  brim  must  iu  like  manner  be  ce* 
mented  to  a  substance  or  body  made  with  willow,  wove 
on  purpose,  or  cotton,  or  other  fit  material,  snfEciently 
thick  to  make  the  inside  of  the  brim.  The  brim  or  shell 
of  bearer,  with  the  body  made  of  willow,  or  any  other 
fit  material,  must  then  be  put  in  a  ^press,  and  pressed 
well  together.  When  >  pressed  sufficiently,  it  must  be 
bung  up  to  harden  ;  then  the  underside  of  the  brim  may 
be  covered  with  another  shell  of  beaver,  made  on  pur- 
pose,  but  silk-shag  will  answer  the  same  purpose,  and 
make  the  underneath  part  harfdsomer ;  or  a  willow  may 
be  wove  to  cover  the  underneath  with,  or  it  may  be  co- 
vered with  any  other  fit  material.  TTie  crown  and  brim 
thus  made  must  be  put  on  a  small  block,  to  form  the 
brim  and  crown  :  it  must  then  be  strongly  sewed  toge- 
ther. The  hat  is  then  formed,  and  put  in  shape.  The 
edge  of  the  brim  must  be  oiled  and  varnished  with  copal 
varnish  and  boiled  linseed  oil,  very  strong,  as~*before, 
sufficiently  to  prevent  any  rain  getting  in.  The  cement 
used  for  sticlcing  the  parts  together  may  be  made  with 
about  one  pound  of  gum  Senegal,  one  pound  of  starch, 
one  pound  of  glue,  and  one  ounce  of  bees  wax,  boiled 
together  in  about  one  quart  of  water  ;  or  any  other  pro- 
per cement  may  be  usecF. 

lo  witness  whereof,  &c. 
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Spe'cijkdtion  of  the  Patent  ^rantid  to  GioRcffe  EcKHXuDf , 
qf  Bei^ick-streety  Golden^quare^  in  tke  Cauniyof  Mid* 
kdesexy  Genilemahy  and  Member  of  the  Reyal  Society  rf  * 
Ldndon;  and'  (f-  the  Society  of  Haertem-  in  ItoUand^  and  • 
JosE^k  Lyon,  tf  MUlbank-street^  Westminster y  Cooper  i 
for  an  ImprovemerS  on^  and  a  new  Method  of,  manvfac^ 
9uring  Pipes  for  the  Conveyance  of  tVater  under  Ground, 


Dated  December  Id^  1806. 


To 


a}l  to  tvho.m  these  presents,  shall  con^,  &Ci 
NowKi^ow  YE,  that  in  compliance  with  the  saijd  proviso^ 
we  the  said  Anthony  George  Eckhardt  and  Joseph  Lyon 
do  hereby  declare  tiia(  our  said  invention,  and  the  man* 
n^r  in  which  the  tome  is  to  be  'Carried  into  effect  and 
|>tactice9  are  d^cFibed  in  manner  following. ;  that  is  to 
say :  instead  of  perforatiiig  the  trunk  of  a  tree,  or  any 
sojid. piece  of  ,w0odj  as  is  usually  done  in  the  fabrication 
of  pip^s  for  the  conveyance  of  water,  we  do  form  each 
dOid  every  of  our  pipes  of  different  pieces  of  staves,  re« 
SQipbling  the  staves  of  abarrely  but  of  Ies$  curvature,  and 
of  greater  propprtional  length.  And  we  do  fashion  the 
said  starves  of  our  pipes  either  by  hand  or  (in  preferenqe) 
by  such  nt  and  appropriate  machinery  as  among  the 
took,  ioiplements,  and  machines,  of  well  known  con^ 
strdction  and  use,  may  be  best  suited  for  that  purpose,  in 
sucjhr  a,  manner  as  that  the  said  staves  shall  fit  .each  other^ 
and  include  a  cylindrical,  or  nearly  cylindrical,  bore  or 
tavity  ;  and  that  the  external  surfaces  thereof  shall  form 
a  conical  or  long  sphcroidul  or  otherwise  tapering  figutfe,  ' 
properly  suited  for  driving  a  sufficient  number  df  strong 
hoops,  of  metal,  or  other  6t  material,  thereon,  for  the 
Vol.  X. — Second  Skives.  I  i  i  purpose 
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purpose  of  giving  firnmess  and  strength  to  the  whole,  snd 
of  rendering  the  same  water*tigbt.  Or  otherwise,  we  do 
close  the  said  staves  together  by  driving  wedges  under 
ihe  said  hoops,  or  by  screwing  the  said  hoops  together  f 
add  in  these  or  the  like  cases  the  external  surfaces  of  the 
said  pipes  may  be  cylindrical^  or  of  any  other  convenient 
figure* 

.And  &rtber»  we  do  taper,  by  the  turnif\g-lathe,  or 
othel^wise,  such  of  the  extremities  of  our  said  pipes  as  are 
intended  to  be  fitted,  by  insertion,  into  other  lengths  or 
pieces  of  the  said  pipes.  And  we  do  also  excavate  and 
enlkrge  a  c<»rriesp6ndent  small  part  oi^  the  bore  ef  such 
other  lengths  or  pieces  ort)ur  said  pipes  as  arer,  or  may 
be  iQtended,  to  receive  ti»e  said  tapei'ihg  extremities. 

And,  moreover,  we  do,  in  all  cases  wherdn  the  same 
may  be  thought  needful,  connect  and  clo^e  our  said 
staves  together  by  the  methods  of  dove^tailHig'  or  tongue* 
ing,  or  rabbetting,  or  by  meahs  of  screws,  or  by  any 
other  of  the  known  and  approred  metiiods  of  joining  the 
surfaces  of  wood  together.  And  we  Ab  paint  or  coVer 
the  inn^r  or  outer  surfaces.  Or'  the  surfilifc^s  xVithin  the 
joints,  or  all  or  any  of  them„  with  j^itch,  tar,  var- 
nish, cement,  or  other  suitable  matter,  to'  preserve  the 
said  pipes,  and  to  render  them  moire  efitidtukUy  vi'at^r* 
tight. 

And,  lastly,  we  do  make  use  of  all  kinds  6f  wobd,  or 
other  materials  whatsoever,  which  are  or  may  be  piroper 
for  the  construction  of  our  said  pipes,  as  herein  before 
described  and  set  forth. 

In  witness  whereof,  &c.. 
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Improved  Drags  for  raising  the  Bodies  of  Persons  ^ho  have 
^  si^nk  under  Water.    By  Dr.  Cog  an,  qf  BatK 

With  Engraving?. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Ari's,  Manufactures,  and  Commerce*. 

The  Gold  Medal  or  Thirty  Guineas^  at  the  Option  of  the 
Candidate^  were  adjudged  by  the.  Society  to  Dr.  Cogan, 
who  preferred  the  lumorary  Btward. 

X  HAVE  long  been  discontented  with  the  constfuction 
of  the  drags  which  have  hitherto  been  in  use^  both  in  this 
^nd  in  other  countries.  Those  used  in  Holland  are  not 
more  than  three  or  four  inches  in  diameter,  with  very 
long  and  sharp  points.  They  cannot  therefore  be  pro- 
perly applied  to  a  naked  body  ;  and  w^ere  not  the  Dutch 
sailors  and  boatmen,  who  are  most  exposed  to  danger, 
very  thickly  clad,  they  might  be  productive  of  mischief. 
I  attempted,  when  resident  in  that  country,  to  make  some 
improvements,  by  turning  the  points^ obliquely  inwards, 
so  as  to  catch  the  clothes  without  penetrating  deep  into 
tlie  body ;  but  sti^l  these  were  only  applicable  in  cases 
where  the  subject  fell  into  the  water  in  his  clothes.  The 
driH;  which  is  now  used  in  London  is,  in  many  respects, 
exceptionable  ;  it  is  clumsy  and  dangerous. 

The  design  of  establishing  a  Humane  Society  at  Bath, 
induced  me  to  reconsider  the  subject  with  more  attention ; 
and  the  result  has  been  the  construction  of  two  drags,  ac- 
c^prding  to  tlie  models  which  are  sent  to  you,  at  the  desire 
of  that  Society.  The  consideration  of  economy  has  in- 
duced me  to  constructthe  drag.  Fig.  2.  (Plate  XX.)  as 
it  may  be  made  at  about  half  the  price  of  the  otlier,  and 

lii  2  \% 
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in  some  cases  be  equally  useful.  The  drag,  Fig  1*  is  ap-, 
plicable  to  erery  case,  and  the  only  objection  to  it  is  its 
bigheV  price. 

You  will  perceive  by  the  annexed  drawing  the  object 

in  view,  which  is  to  multiply  the  chances  of  laying  secure 

bold  of 'any  part  o^  the  body,  without  the  possibility  ofan 

injury.     Had  the  dimensions  been  smaller  than  they  are, 

the  drag  would  not  eucompass  everjr  part  of  a  huoian 

b6dy':  and  without*  the  partition  and  curvatures  at  Ihe 

^Extremities,  the  distances  would   be  too  great,  and  the 

body  of  a  child  might  fall  through  the  intermediate  spaces. 

By  means  of  the  sliding  hooks  at  the  ends,  the  instrument 

is  adapted 'both  to  naked  bodies,  and   those  which  are 

clothed.  "  As  bathers  are  nakid,  the  sharp-pointed  ex- 

trem^ities  might  lacerate  in  a  disagreeable  though  'not  a 

iplangei'ous  manner  :  or  by  ehteringthe  bkin,   thev  mi^ht 

impede  a  firnier  hold.   Tlicj'  are  theicfoie  made  to  recede, 

'    But  jn  accidents  from  skaiting^  or  in  siicH  where  the 

subject  fall's  into'the  water  with  his  clothes  pn,  the  hooks 

trill  be  of  tlie  utmost  advantage,  as  the  slightest  Hold  will 

be  sufficient  to  rdhder  the  body  buoyant. 

'    The  upper  extremities  aro  made  both  with  a  socket  and 

a  loop,  by  which  they  were  accommodated  either  to  a  pole 

or  a  cord  \  or/  which  is  still  better,  to  both.  '  In  ponds  or 

jivers,  where  accidents  are  most  likely  to  happen,  should 

they  occur*  &t  ^  distance  from  the  shore,  ho  pole  woild^be 

able  to  reach  to"^  siiiRcien^  extent,  unless  the  assistants 

Xverein  '?l  boat,  tvhich  is  not  at  all  times  at  hand.    In  such 

Cases  a  cord  may  be  attached  to  the  loop,  and  the'instfu- 

tnent  be  thrown  to  the  place  wl>ere  the  body  is  supposed 

to  lie.  '  If  the  pefsbft  exposed  to  danger  should  be  able' to 

swim  a  little',  or  in  atiy  way  just  isupport  hihiself  from 

.sinking,  he  might  possibly" lay  hold  of  the  floating  piece 

6fwocxl  connected  with  the  lower  end  of  the  dra^'by 
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^eans  ot  a  ropcy  and  thus  be  brought  to  shore.  This  ap- 
pendage answers  another  purpose.  In  river&  particularly, 
the  limbs  of  the  instrument  may  probably  catch  roots. of 
trees,  &c.  andean  only  be  disengaged  by  pulling  the  drag 
in  a  contrary  direction  by  me^ps  of  the  floating  wood  and 
jrope. 

When  I  said  that  both  pol^  and  cprd  are  preferable  to 
either  singly,  it  was  for  the  following  reason.  I  have  found 
by  experiments,  that  a  cord  tied  to  the  ring  or  loop, 
an(|  passing  through  a  hole  niade  at  the  upper  end  of  the 
pole,  gives  a  double  advantage.  The  drag  with  a  pole 
attached  to  it,  of  not  mere  than  10  or  12. feet  in  length, 
iijay  be  projected  several  yards  further  than  without  it ; 
and  in  drawing  forward  the  drag,  till  the  end  of  the  pole 
is  brought  Tyithin  reach  of  the  hand,  the  subj^pt'may  be 
raised  above  the  surface  of  the  \yater  in  the  most  proper 
direction,  But  a  pol^  of  15  or  16  feet  in  length  is  un- 
wieldy, ^pd  would  even  float  the  drag  unless  it  were  made 
much  heavier. 

If  a  drag  were  wanted  in  these  cases  only,  where  it  is 
not  necessary  to  throw  it  to  a  distance,  then  Fig.  2.  would 
answer  every  purpose.  It  is  obvious  that  this  requires  a 
pole  to  be  fixed  in  it,  so  that  the  hand  may  direct  the 
projectmg  parts  to  the  body,  which  otherwise  could  not 
always  bie  done. 

We  have  not  as  yet  had  an  opportunity  of  trying  these 
drags  upon  a  human  body ;  but  upon  an  efBgy  made  in 
every  respect  as  like  as  possible  in  form  to  the  human 
body,  both  clothed  and  unclothed,  they  have  answered  in 
iihe  most  satisfactory  manner.  The  effigy  was  brought  to 
the  surface  in  various  directions,  without  onqe  slipping 
from  the  bold. 

I  shall  just  beg  leave  to  add,  that  with  two  drags  and  a 
boat,  assista'fice  gireu  in  time  would  almoit  insure  success. 
''   '  '  Ahook 
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A  boo)c  catching  a  single  thread,  it  is  well  known,  will  jbe 
sufficient  to  bring  a  human  body  to  th^  surface  of  the  water, 
i  r  till  it  becomes  visible  :  a^secend  drag  at  such  time  might 
be  applied  to  any  paVt  of  the  body,  so  as  to  secure  a  tirm 

The  workman  charges  the  triangular  drag  at  one  gruinea, 
the  other  at  12  shillings.  ,A  pole  1^  feet  in  length  was 
charged  three  shillings.  The  fags  were  estimated  at  oae 
shilling  and  sixpense, 

Heference  to  the  Engraving  of  Dr,  Cocan's  Drag^ 
(Plate  XX.  Figs,  1,  2,  3,  and  4.) 

Fig,  1.  A  shews  the  drag  complete,  with  two  cords  B 
find  C  attached  to  it ;  that  at  the  tqp,  B,  k  fastened  to  a 
ring  at  D  ;  the  bottom  cord  is  tied  to  a  hole  in  th^  iron  at 
£•  The  six  ends  of  the  projecting  branches  havq  each  a 
barbed  claw,  which,  can  be  slided  forward  or  drs^wn  back 
as  may  be  thought  necessary.  Tbe^re  is  a  hollow  socket 
.  in  the  upper  part  of  the  drag  at  D,  so  as  to  ad^nit  the  end 
.of  a  pole  to  be  screwed  therein.,  when^rer  it  nuiy  be  thought 
useful. 

Fig.  2.  id  the  cheaper  or  more  simple  drag,  a^nd  i^ntended 
only  to  be  used  with  a  pole  G,  fastened  in  its  hollow 
socket  by  the  screw  H,  and  to  be  used  in  the  manner  of  a 
rake  to  bring  the  body  to  land.  It  has  barbed  claws  ^t  the 
extremities  of  its  branches  L  L,  moves^ble  backwards  and 
forwards,  which  claws  sli4e  \xi  a  groove  made  in  the  ex- 
tremity of  each  branch. 

Fig.  3  shews  one  of.  the  claws  drawn  upon  a  larger 
scale,  screwed  to  one  of  the  extremities  of  a  branch.  In 
this  situation  the  screw  head  appears  at  I,  on  the  out- 
side of  the  branch,  and  the  claw  is  within,  and  does  not 
extend  beyond  the  extremity  of  the  branch. 

Fig. 
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Fig.  4  sliews  the  same  barbed  claw  at  its  utmost  extent, 
projectlag  beyond  the  extremity  of  the  branch;  .The 
end  of  the  \^orni  of  the  screWyrwluch  holds  it  fast  in  that 
position  y  appears  at  K. 


Machine  to  enqbk  Shoe^makers  ta  make  Shoes  and  Bqoir' 
without  suffering  that  Pressure  itpon  the  Stomach  usual  in 
thai  Tivde ;  invented  by  Mn  >A^  Stasbs,  of  Porter-Street^ 
Ncuiport  Market. 

With  Engr^vingsf. 

From  the  TR^ite  ACinom  of  the  Socf  etv  for  the  Eneon- 
ragement  of  Arts,  Manufactures,  and  Commerce* 

Ten  Guineas  were  voted  to  Mi\  Bt ass  for  this  Invention,^ 

JL  HIS  Machine  is  to  be  used  by  men  when  making,  shoes, 
or  closing  boots,  and  is  constructed  to  save  theip  the  dis- 
agreeable and  hurtful  posture  tbey,  now  use,  by  sitting  in 
a  cramped  and  painful  situation ;  and  it  has  been  vouched 
fb^  by  physicians  of  the  first  abilities,  that  most  of  that 
particular  class  of  labouring  men  die  of  astHmaand  con- 
sumption, occasioned  by  constant  application  in  so  u&* 
wholesome  a. posture.        ,  ..  /. 

This  machine,  simple  in  itself*,  is  so  constructed,  tliat 
a  man  may  stand  to  his  work,  sit,  or  recline  in  a  Kajf  sit« 
ting  posture,  and  without  having  constantly  hi?  work 
pressing  against  his  breast  or  stomacb.  It  is  not  awkr 
ward  ;  but  from  the  inspection  of  some  of  the  first  work-^ 
men  in  the  trade,  has  been  highly  approved  of  in  every 
res{)eGt,  being  not  only  useful,  but  of  great  comfort  and 
convenience  when  compared  with  the  method  of  working 
heretofore  adopted. 

Reference 
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Reference  to.  Mr.  Stasg^^  Machine  for  Slvoe-maket^. 
(Plate  XX.  Figs,  t  and  tf.) 

Fig.  5,  a  the  bench  standing  on  four  legs  about  four 
feet  from  the  ground. 

h  a  circular  Cushion  affixed  to  the  bencifi^  ii\  the  centre 
of  which  cushion  is  a  bole  quite  tbrou^  the  bench', 
through  which  a  leather  strap  c  is  brought  Up  from  beloii?^. 
This  strap  holds  the  work  and  last  firm  upoif  the  cusbi6cr, 
in  any  position  required ,  by  means  of  the  workman's  foo€ 
placed  upon  the  treadle  d. 

*e  shews  the  last  upoiktfaeciisbiotf;  tracb  4be  s&*ap  hoki- 
ing  it  firm;  ,  .  :        • 

y  is  a  seat  for  the  workman  to  use  oc(;asiona}ly. ;  it  is 
suppoi'ted  behiiid  by  two  legs^  aiid  lii  the  front  \!iy  a  cross 
piece  of  wood,  into  which  a  projecting  arm  extends  fromi 
the  seat,  and  allows  the  seat  to  be  riioved  nearer  or  far- 
ther from  the  work  as  may  be  required. 

gy  a  shelf,  on  which  the  hammer  may  be  laid. . 
A,  a  leather  bag  to  contain  the  tools. 

*t,  a. drawer,,  to  hold  isuch  articles  as  should  be  kept 
free  from  dust, 

'  ky  leather  slips  to  contain  the  cutting  knives. 
ly  a  .whetstone,  on  which. the  knives  are  to  be  sharp- 
ehed,  and  moveable  oh  an  upright  pivot  or  axis  vi, 

'  n  the  upper  part  of  the  bench  to  hold  the  lap-stone,  &c. 

"^Fig.  6  the  lap-stone.  The  conical  par£  a  fits  into  the 
hole  in  the  cushion  6,  so  as' to  bold  it  firm,  whilst  the  )ea- 
tBer  is  beaten  with  a  hammer., 
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Exfermenis  m  Afofybdcna.    Bj/  M.  B^tf  B9XXz. 

(Concluded  from  Page  396.) 
VIL    Experiments  on  the  blue  Oxyd  of  Molijhd^na. 

lliXPERIMENT  23.  I  put  fifty  graihs  of  pulverized 
metaHic  molybdena  into  a  porcelain  crucible,  ivfaich  t 
placed  upon  the  fire  in  an  inclined  position,  and  heated 
tiH  the  surface  had  assumed  a  blue  colour.  At  the  first 
application  of  the  heat,  the  powder  assumed  a  brownish 
yellow  colour,  which  soon  passed  into  a  copper-brown  : 
the  latter  colour  continued  for  some  minutes,  until  the 
crucible  had  acquired  a  more  elevated  degree  of  heat. 
The  metal  burned  in  a  place  where  the  crucible  scarcely 
began  to  exhibit  an  obscure  redness.  1,^ immediately 
withdrew  the  crucible,  and  kept  it  exposed  for  a  quarter 
of  an  hour  to  a  moderate  heat,  continually  stirring  the 
powder.  The  brown  colour  passed  entirely  into  a  greyish 
blue.  When  carefully  collected  and  weighed,  the  matter 
was  found  to  have  augmented  by  five  griains  ;  that  is,  by 
one  tenth.  I  poured  upon  it  an  ounce  of  water,  and 
i^irred  it  for  some  minutes :  only  a  very  smafl  portion  of 
matter  was  dissolved.  The  mixture  was  kept  for  two 
hours  in  a  heat  of  thirty  degrees  :  the  solution  assumed  a 
deep  sapphire-blue  colour :  its  taste  was  bkler  and  me- 
tallic. I  decanted,  and  poured  a  fresh  quantity  of  water 
upon  the  residuum.  Operating  in  the  «aniie  manner  as 
before,  I  obtained  a  solution  of  a  very  pale  blue.  I  boiled 
the  residuum  witii  two  ounces  of  distilled  water,  in  a  por- 
celain cup,  till  the  liquid  was  diminished  by  one  half. 
After  the  pulverulent  particles  had  deposited  tiiemselves, 
I  had  a  solution  of  a  deep  and  beautiful  sapphire  blue. 
The  result  waft  the  same  when  I  repeated  this  process  a 
Vol.  X. — Second  Series.  K  k  k  second 
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second  time.  It  is  evident  that  the  oxyd  formed  in  this 
e2:perJm9nt  comported  itself  differently  from  tjiat  ob- 
tained in  the  preceding  experiment  (22),  where  the  blue 
oxyd  obtained  by  the  calcination  of  the  metallic  molyb* 
deua  dissolved  entirely  in  the  water.  It  ^ppears^  that 
here  the  blue  oxyd  had  penetrated  the  rest  of  the  m^, 
find  prevented  the  whole  from  becorjiing  oxydated  to 
(this  degree,  and  that  it  had  thereby  itself  become  less 
soluble. 

The  residuum,  dried,  weighed  twenty  grains,  and  was 
of  a  dark  grey  colour  inclining  to  a  brown  ;  which  led 
Uje  to  believe  that  it  was  only  a  mixture  of  brown  oxyd 
nmd  metal.  I  put  it  again  into  the  cup,  and  roasted  it 
cautiously  ;  and  accordingly,  a^  soon  as  J  began  to  heat 
it,  its  colour  passed  into  a  brown  inclining  to  blue,  and 
it  gradually  assumed  entirely  the  latter  tinge.  After 
having  boiled  it  thrc^e  different  times  with  two  ounces  of 
•  water,  ^nd  evaporated  to  one  half,  I  obtained  a  blue  solu- 
tion. The  residuum  which  remained  still  weighed  fifteen 
grains,  and  was  of  a  qopper-^brown,  inclining  to  a  blue. 
I  put  it  for  a  moment  aside,  and  undertook  an  experi- 
mentoipon  a  larger  quantity  of  metal,  with  a  view  to 
discover  a  v^oxp  es^peditious  qcieaqs  of  obtaining  the  blue 
oxyd, 

Experiment  24.  I  reduced  to  as  fine  a  powder  as  pos- 
sible two  hundred  grains  of  metallic  molybdena,  and 
treated  tbegi  as  in  the  preceding  experiment.  .  Ap  oxyd 
was  formed  of  ^  copper-brown  colour,  which  became 
blujg  as  the  action  of  the  heat  was  continued.  When  it 
.  was  almost  of  an  indigo  blue,  with  a  ting^  of  grey,  and 
began  tp  burn  in  different  places,  1  withdrew  it  from  the 
fire,  and  put  it  into  two  ounces  of  water,  boiling  it  till 
pne  b^lf  was  evaporated.  The  solution  ^  was  blup.  The 
ir^siduuqfi  wa^  figain  trf;^t^  tbrep  tpn^  in  the  same  m^n- 
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lier.  The  last  residuum  bad  entirely  lest  ttie  blUe!calour^ 
and  assuoied  that  of  copper^  Havmg  boiled  it  Mo  more 
times,  I  $tUl  obtained  a  blue  solntion  ;  an  evident  proof 
that  mere  boiling  id  wa'ter  changed  the  brown  Oxyd  into 
blue^.and  that  consequently  the  latter  wasiu  a  superior 
state  of.oxydation. 

I  now  wished  to  try  ivhether  I  could  oliaftge  th^  brdwn 
oxyd  which  remained  into  blue  oxyd^  by  continued 
boiling  in  wate]r.  For  this  purpose,  I  put  it  with  sixteea 
ounces  of  distilled  watet  into  a  large  vessel ,  and  boiled  it 
till  the  liquor  wa«  reduced  to  two-  ounces.  The  solution 
was  blue,  it  is  true ;  but  not  so  much  so  as  I  had  expected 
from  so  long  continued  an  ebullition.  I  then  examined 
whether  the  brown  residuum  might  not  be  more  easily 
changed  into  blue  oxyd,  if  I  merely  wetted,  and  after- 
wafds  dried  it,  atid  this  repeatedly.  This  I  did  ten  times, 
and  every  time  I  poured  an  ounce  of  water  upon  the  re* 
siduum,  and  boiled  it  for  five  minutes.  The  solution  was 
always  blue.  Proceeding  in  this  manner,  I  had  at  last 
only  eleven  grains  of  brown  oxyd  left. 

This  method  of  preparing  the  blue  oxyd  is  very  labo* 
rious.  I  was  sensible  of,  its  defectiveness,  and  endea-» 
Toured  in  various  wayd  to  find  out  a  better.  I  had  found 
that,  when  we  decompose  a  solution  of  molybdena  in  suU 
phuric  acid  by  ^n  alkaline  sulphuret,  and  then  add  again 
a  small  quantity  of  sulphuric  acid,  the  precipitate  which 
had  at  first  been  formed  is  decomposed,  and  a  blue  solu-* 
tion  produced.  Btit  I  found  no  mean*^  of  collecting  the 
blue  oxyd  in  its  pure  state  ^  ibr,  after  having  evapo* 
rated  the  solution  of  this  oxyd,  I  could  not  separate  front 
the  residuum,  on  account  of  its  solubility  in  water,  eithei!' 
the  sulphuric  acid,  or  the  alkaline  sulphate  which  bad 
been  formed  with  the  aid  of  the  alkali  of  the  sulphuret  s 
a  portion  of  the  sulphur  still  remained  in  this  residuum. 
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The  al1fiAli«s  00i«itated»  indeed,  a  small  quantity  of  osryd 
trhM  tb«  solution  wa^  concenirated,  but  its  solubility  did 
not  tufttr  «rbat  ira!i  upon  tiie  iiltre  to  be  washed  ;  besidisfs 
I  retiiairitedy  that  an  excess  of  alkali  caused  ibe  Uue 
eolour  to-lose,  and  tliat  consequently  it  in  ail  probability 
occasioned  a  greater  oxydation. 

I  attempted^  with  a  view  to  effect  the  desired  separa* 
fion^  to  avail  myself  of  the  fact  ol>served  by  Scheele  and 
6tb6r  chemists ;  namely,  that  the  diolybdic  aeid,  when 
dissolved  in  other  acids^  gi^^  ^  blue  colour.  The  mtf- 
rialio  acid  appeared  to  me  the  fittest  for  my  purpose,  on 
aecount  of  its  volatility.  I  dissolved  two  draebms^  of  the 
brown  c^yd  obtained  by  calcining  the  fiiolybdale  of 
ammoniac,  in  moderately  eonceRtrated  muriatic  acid. 
The  solution  passed,  during  ebullition,  from  the  brown« 
ith-yellow  to  the  yeUowiBh-green,  and  then  into  the  deep 
btui».  I  evaporated  to  dryness,  and  I  obtained  a  mas»  of 
an  obf^ure  blue,  but  which  I  contd  not-  entirely  separate 
fr4Mn  the  acid  \Vhich  adhered  to  it.  When  I  attempted 
to  wash  it,  it  dissolved  in  part,  and  what  passed  through 
the  dltre,  as  well  as  what  remained  upon  it,  contained 
Muriatic  acid.  If  I  heated  the  blue  mass  still  more 
strongly,  it  became  grey,  and  lo&t  with  the  muriatie 
acid  it3  sdubility  in  M^ater.  After  several  other  trials^ 
varied  in  different  ways ^  and  which  proved  onsuccesaful, 
r  was  at  last  conducted  to  the  object  of  my  search  by  the 
ednsideration  ^  a/  v^ry  simple  fa^et^  namely,  that  a  soIu-> 
tion  of  molybdlc  acid  assumes  a  blue  colour  when  it  is  id 
codtact  with  most  of  the  metals. 

I  eonoeived  that  the  result  might  be  the  same  with  mo« 
fybd^nain  the  metallic  state,  and  that  this  metal>  by  di-^ 
tiding  the  oxygen  with  the  molybdic  acids,  might  cause 
tbam  to  pas9  into  the  state  of  blue  oxyd. 
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Experiment  25.  I  therefore  took  twelve  grains  of  me- 
tallic Hiolybdcna  and  twenty-four  grains  of  mplybdic 
acid,  reduced  the  whole  to  veiy  fine  powder,  and  put  it 
into  seven  ounces  of  water.  At  the  end  of  ten  minqtes, 
the  liquor,  which  was  at  rest,  assumed  a  blue  colour, 
which  became  more  and  more  intense.  After  having 
boiled  for  half  an  hour,  I  found  the  solution  much  more 
concentrated  than  it  had  been  in  any  of  the  preceding 
experiments.  On  boUing  a  second  time,  the  whole  of 
the  molybdena  and  the  whole  of  the  acid  disappeared, 
and  were  changed  into  blue  oxyd,  with  the  exception 
of  t;wo  or  three  grains.  r- 

I  now  wished  to  try  whether  I  could  not  obtain,  in  a 
still  simpler  and  more  economical  manner,  the  blue 
oxyd,  by  substituting,  in  the  place  of  the  metallic  mo^ 
lybdena,  the  brown  oxyd  obtained  by  the  decomposi^ 
tion  of  the  -molybdate  of  ammoniac. 

Experiment  26.  A  hundred  grains  of  molybdic  acid 
and  eighty  grains  of  brown  oxyd  were  tritui'ated  toge^ 
tber,  and  reduced  to  a  very  fine  powder.  I  moistened 
^this  powder,  and  after  son|e^ime  I  saw  a  brown  colour 
•ppear  ;  but  it  did  this  much  more  slowly  than  when  thd 
metallic  molybdena  bad  been  employed. :  however,  after 
having  triturated  this  moist  mass  for  a  quarter  of  an 
hour,  I  obtained  a  very  blue  paste.  I  boiled  four  times  ; 
C9ch  time  with  four  ounces  of  water ;  and  the  whole 
was  dissolved  except  a  few  grains.  The  solutions  wer« 
blue. 

Several  other  trials  convinced  me  that-  molybdena,  in 
the  metallie  state,  exercises  a  nuich  greater  action  upoa 
tlie  molybdic  acid,  for  converting  it  into  blue  oxyd,  than 
the  brown  oxyd.  I  also  found,  that  by  triturating^ for  9 
long  time  a  mixture  of  molybdena  in  the  metallic  state 
and. brown  oxyde,  and  continually  adding  water  in  sueh 
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a  manner  as  to  keep  the  mixture  of  the  consistence  of  a 
paste,  the  greater  part  of  the  mass  may  be  converted  into 
bine  oxyd. 

When  the  mixture  was  dry,  T  poured  upon  it  extremely 
pure  water,  and  there  was  disengaged,  in  the  most  sen* 
sible  manner,  an  odour  nearly  resembling  that  of  oil  of 
rosemary,  mixed  with  a  faint  smell  of  camphor*  This 
phenomenon  is  a  very  extraordinary  one  ;  biit  should  any 
one  be  inclined  to  doubt  its  reality,  I  appeal  to  the  testis 
tnony  of  Messrs.  Tromsdorff  and  Haberlfi,  who  were  with 
me  when  I  made  the  experiment.  Its  cause  may  probably 
be  discovered  when  larger  quantities  of  Aialter  shall  be 
operated  upon. 

Experiment  27.  I  took  all  the  solutions  of  the  blue 
oxyd  in  pure  water,  resulting  from  the  preceding  ex- 
perimentj?,  poured  them  into  a  capsule  of  porcelain,  and 
boiled  them  to  the  consistence  of  a  syrup.  During-  the 
boiling  the  liquor  became  much  lighter  coloured,  and 
at  last  appeared  of  a  deep  steel  grey.  After  cooling,  it 
entirely  resembled  a  concentrated  solution  of  acetite  of 
copper,  inclining  a  little  to  a  blue,  or,  in  other  words, 
it  was  of  a  deep  blueish-green.  No  precipitate  however 
had  been  formed.  The  addition  of  a  small  quantity  of 
muriatic  acid  appeared  to  restore  the  original  blue  colour. 
This  experiment  evidently  shewed,  that  the  blue  oxyd 
could  pass  into  a  higher  degreeof  oxydation  by  the  eflect 
of  mere  boiling  with  water,  and  that  it  is  necessary  we 
should  use  all  possible  care  to  avoid  this  degree  of  heat 
when  we  wish  to  obtain  the  blue  oxyd.  Several  other 
toperiments,  which  it  would  be  superfluous  to  detail  in 
this  place,  have  shewn  that  the  following  process  is  the 
best  adapted  for  obtaining  a  pure  and  permanent  blii^ 
oxyd. 
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iTake  one  part  of  metallic  naolybdena  and  two  parts  of 
pure  molybdrt  acid  (or  three  parts  of  brown  oxyd  and 
four  of  acid) ;  triturate  them  together  for  a  long  time  in  a 
mortar  of  porcelain  or  glassy  moisten  the  mixture  with  a 
small  quantity  of  distilled  water,  either  at  first,  or  when 
the  mixture  is  in  the  state  of  a  fine  powder,  so  as  to  bring 
it  to  the  consistence  of  a  paste :  continue  to  triturate, 
applying  a  moderate  heat,  till  the  matter  is  very  blue. 
Then  add  from  eight  to  twelve  parts  of  water,  and  boii 
for  some  minutes ;  after  having  let  the  liquor  stand  for 
some, time,  filtrate  it ;  continue  to  triturate  and  wash  the 
residuum  till  no  more  blue  solution  is  obtained.  Pour  all 
the  solutions  into  a  capsule  of  porcelain,  and  evaporate 
(them  by  a  heat  from  30°  to  40"  Reaum.  The  colour  is 
not  sensibly  changed,  and  we  obtain  a  residuum  of  the 
most  beautiful  blue,  which  is  soluble  in  a  very  small  quan- 
tity of  water.  Care  must  be  taken  not  to  perform  the 
evaporation  too  slowly  ;  for  I  think  I  have  observed,  that 
by  an  effect  of  the  contact  of  the  oxygen  bf  the  atmo- 
sphere, the  blue  oxyd  passes  gradually  into  the  green, 
the  yellow,  and  at  last  even  into  the  white  molybdic 
acid :  at  least  )  have  remarked  these  phenomena,  when 
jbbere  has  been  potash  or  ammoniac  in  the  blue  solution. 

We  may  also  prevent  this  accident  in  the  most  eifectual 
manner,  by  leaving  in  contact  with  the  solution  which 
we  evaporate,  a  small  quantity  of  metallic  molybdena  or 
of  brown  oxyd,  till  the  liquor  has  acquired  the  consis- 
tence of  a  syrup  ;  by  which  means  we  render  inert  that 
portion  of  oxygen  which  might  produce  a  higher  de- 
gree of  oxydation. 

From  the  experiments  upon  the  blue  oxyd  which 
have  been  recordfsd, '  we  m^y  deduce  the  following  re- 
sult9 ; 

.    1.  Several 
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1.  Several'  of  the  dfegrces  of  oxydation  which  we  had 
already  observed  have  been  confirnaedy  and  some  oihecs 
liave  been  discovered.  -  In  the  experiments  which  I  have 
viade  upon  the  metallic  niolybdena,  I  have  frequently 
remarked  that  its  surface  lost  its  brilliancy,  and  seemed  to 
^come  covered  with  a  grej^  matter. 

This  is  certainly  a  commencement,  a  first  degree,  of 
oxydation  ;  the  brozcn  oxyd  is  the  next ;  it  passes,  as 
has  already  been  shewn,  by  boiling,  into  the  Hue.  The 
latter  is  produced,  either  by  heating  the  metal,  or  by 
beating  the  bp.own  oxyjJ  obtained  by  tl)e  decomposition 
of  the  molybdate  of  ammoniac  ;  and  it  appears  that  the 
substance  produced  by  these  two  diifi^ent  operations 
ought  to  be  considered  as  identically  the  same.  After 
the  blue  oxyd,  we  have  tlie  bluei/Ji-gremy  which  is  pro- 
duced by  boiling  the  tirsit,  or  leaving  it  exposed  for  some 
time  to  the  contact  of  the  air :  the  contact  of  tnetallic 
molybdena,  us  well  as  the  action  of  pure  amoiomac^  re- 
stores it  to  tlie  state  of  blue  oxyd.  Finally,  the  blueish- 
green  oxyd  passes  into  theyeUffW  and  then  into  the  whik^ 
which  is  the  mdybdic  acid.  The  trahsoiutation  of  the 
blue  oxyd  into  tlie  two  last  is  greatly  promotfid  by  the 
presence  of  an  alkali. 

2.  Tlie  white  molybdic  ttcid  placed  in  contact  with  tbe 
broii'n  oxyd,  or  with  the  metal,  divides  its  oxygen  wkh 
them,  and  thus  passes  into  the  state  of  blue  oxyd.  The 
bhie  colour  whidi  the  molybdtc  acid  accfntres:!^  the  tad- 
dition  of  metallic  solutions,  a  phenooauerron  which  has 
been  remarked  by  iM:heeIe,  Heyer,  and  Usemano,  is  the 
elfect  of  a  similar  disoxygenation.  Other  diseayi^enating 
cfireumstances  aaay  ulso  cause  the  molybdic  acid  to  pass 
into  the  state  of  blue  oxyd  ;  \soch,  foreacample,  as  the 
application  of  a  current  of  ammoniacal  gas  to  this,  add; 
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'  After  having  cliscovered  these  different  degrees  of  oxy- 
diction,  it  would  be  desirable  to  determine  jthe  proportion 
which  the  oxygen  bears  to  the  metal  in  each  of  them.  I 
shall  undertfike  this  investigation,  as  well  as  5ome  other 
inquiries,  when  I  shall  have  been  able  to  procure  a  suf* 
ficient  quantity  of  ore  of  naolybdentt.  These  inquiries 
will  have  for  their  principal  objects  the  blue  at3^:.cbe 
brown  oxyds  ;  for  it  is  these  two  whose  existence  is  the 
most  permanent,  and  which  can  be  the  most  easily  pro- 
duced in  large  quantity  and  entirely  homogeneous ;  but 
what  renders\them  most  important  is,  that  they  fre- 
quently present  themselves  in  the  different  operation* 
which  we  perform  upon  molybdena.  I  shall  content  my- 
self with  specifying  in  this  place  -^ome  of  the  princip^ 
properties  of  the  blue.  oxyd.  1 .  It  comports  itself  entirely 
after  the  manner  of  the  acids;  it  turns  blue  paper  fed 
«ven  more  rapidly  and  powerfully  than  the  white  acid  :  it 
pro«duces  a  brisk  effervescence  in  combining  wirhth/sal- 
littline  carbonates,  and  yields  with  them  a  blue  solution. 
We  here  see  a  base,  containing  a  certain  quantity  of  oxy- 
gen, manifest  a  stronger  acidity,  than  when  it  contains,  a 
larger  proportion  of  the  acidifying  principle.  This  is  an 
anomalous  fact  of.  a  very  remarkable  kind.  2.  This 
acidity  still  remains  when  the  blue  oxyd  has  pnssqd  into 
the  state  of  blueish-green  oxyd  (which  latter  is  restorei 
to  its  former  state  by  the  addition  of  an  alkaline,  car- 
"bonate).  Its  preparation  alone  indicates  its  solubility  in 
water,  but  1  have  not  yet  ascertairied  the  proportion 
which  this  fluid  is  capable  of  diss^oJving. 
•  Kxperiment  28.  We  have  already  seen  in  what  man- 
ner metallic  molybdena  comports  itself  when  heated. Ml 
contact  with  the  air.  Some  phenomena  which  presented* 
themselves  when  I  determined  the  specific  gravities,  led 
me  to  examine  what  would  take  place  on  leaving  it  in 
V\)L.  X. — Second  Series.  L  I  1  contact 
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contact  with  water  at  the  ordinary  temjperatur^.  I  ac- 
cordingly took  thirty  grains  of  powder  of  molybdena, 
vrhich  I  put  into  a  capsule  of  porcelain,  wetted  them  with 
water,  and  left  to  slow  evaporation.  Having  poured  a 
fresh  quantity  of  water  upon  them,  the  latter  afterwards 
assumed  a  blue  colour  ;  and  by  I'epeating  this  operation 
several  times,  I  at  length  converted  the  whole  of  the 
metal  into  blue  oxyd.  Here  were  not  produced  those 
different  degrees  of  intermediate  oxydation  which  had 
been  observed  in  the  other  experiments.  The  brow« 
oxyd,  treated  in  the  samp  manner,  gave  a  similar 
result. 

VIII»  Of  the  manner  in  which  Molyhdena  comports  itself 
xvith  regard  to  several  of  the  Acids. 

I.  Sulphuric  Acid, 

Experiment  29.  I  put* ten  grains  of  pulverized  mo« 
lybdena  into  half  a  drachm  of  sulphuric  acid,  of  1,86  sp. 
weight,  and  left  them  in  it  for  twenty-four  hours,  in  an 
ordinary  temperature.  The  acid  did  not  produce  the 
smallest  effect  upon  the  metal.  On  tlie  application  of  a 
moderate  heat,  a  large  quantity,  of  sulphurous  acid  wa$ 
evolved .  the  liquor  a«sunied  a  yellowish-^brown  colour, 
Und  the  consistence  of  a  syrup.  I  diluted  with  four  times 
the  quantity  of  water,  iand  the  liquor  passed  into  a 
brownish-yellow  :  after  standing  for  some  time,  it  depo^ 
sited  a  small  quantity  of  molybdena  which  had  not  been 
dissolved.  The  liquor  having  remained  for  some  hours 
In  contact  with  the  metal,  it  gradually  passed  into  a 
green,  and  afterwards  into  a  blue  ;  but,  what  is  the  most 
remarkable  circumstance,  a  portion  of  the  blue  oxyd 
\*ras  precipitated  in  the  form  of  a  very  fine  powder.  The 
Clause  pf  this  phenomenon  remains  to  bi;  invpstigated. 
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From  this  experiment  it  appears,  that  the  molybdena 
was  changed  by  the  action,  of  the  sulphuric  acid  into  a 
yellow  oxyd,  containing  more  oxygen  than  the  green  and 
the^lue,  and  which  w^s  converted  into  green  oxyd  by  an 
eiFect  of  the  disoxydation  produced  by  the  contact  of  the 
metallic  molybdena. 

2.  Nitric  Acid. 

Experiment  30.  We  have  already  had  occasion,  la 
treating  of  the  oxygenation  of  naolybdena,  to  say  some- 
thing respecting  the  action  of  the  nitric  acid  upon  this 
metal.  The  experiments  which  I  am  about  to  xelate  will 
form  the  sequel  to  what  has  there  been  said.  I  put  ten 
grains  of  pulverized  molybdena  into  two  drachihs  of  nitric 
acid,  diluted  with  an  equal  quantity  of  water.  At  the 
end  of  a  quarter  of  an  hour  a  slight  evolution  of  nitrous 
gas  took  place,  and  there  was  formed  a  solution  of  a  pale 
red  qolour^  In  order  to  accelerate  the  action  of  the  acid, 
J  employed  a  mild  heat :  the  molybdena  soon  disappeared^ 
and  the  liquor  assumed  a  yellowish -brown  colour,  with  a 
cart  of  red.  I  twice  added  ten  grains  of  molybdena^  and 
when  I  had  added  the  last  ten  grains,  the  liquor,  which 
before  was  limpid,  became  turbid,  and  of  a  fiesh-red  ca« 
lour  ;  which,  combined  with  a  slight  evolution  of  nitrous 
gas,  led  'me  to  conclude,  that  the  acid  was  completely  sa- 
turated. After  standing  for  some  time,  blue  oxyd  was 
formed  at  the  bottom  of  the  vessel,  where  there  still  re- 
mained a  small  quantity  of  undissolved  molybdena  ;  a 
phaenomenon  similar  to  that  which  had  been  remarked  in 
the  solution  by  the  sulphuric  acid.  Tweqty-four  hours 
afterwards,  the  matter  which  rendered  the  liquor  turbid 
was  separated,  and  it  comported  itself  entirely  as  molyb« 
die  acid. 

'  L  1 1  2  A  so- 


Digitized  by 


Google 


444  Expmifunts  ifH  Hoh/bdem, 

A  solution  of  molybdena  in  nitric  acid,  made  without 
tlie  application  of  heat,  became  after  some  hours  entirely 
limpid,  and  of  a  vellowish-brown  colour  inclining  to  red  : 
it  had  a  slightly  acid  taste,,  and  left  a  bitter  and  somewhat 
metallic  after-flavour.  A  portion  having  been  evapo- 
rated by  a  gentle  heat  in  a  capsule  of  porcelain,  left  a 
pulverulent  residuum  of  a  dingy  reddish-yellow  colour, 
^which  being  mixed  and  stirred  with  a  small  quantity  of 
water,  dissolved  in  it  entirely,  with  the  exception  of  a 
small  portion  which  was  molybdic  acid.  The  -solution 
was  of  a  yellow  colour,  inclining  to  red.  Being  put  to 
digest  with  metallic  molybdena,  it  became  blue. 

Twenty  grains  of  pulverized  molybdena  having  been 
put  into  a  drachm  of  fuming  nitric  acid,  a  very  brisk  ef- 
fervescence took  place,  accompanied  with  an  evolution 
of  red  vapours,  and  the  mixture  concreted  into  a  mass  of 
a  light  brownish-red  colour.  On  pouring  upon  it  another 
drachm  of  the  same  acid,  and  heating  moderately,  white 
mejybdic  acid  was  very  readily  produced. 

Experiment  31.  The  reddish  solutions  obtained  by  the 
preceding  experiments,  were  filtered,  after  which  ammo- 
niac was  cautiously  added,  which  produced  a  flaky  pre- 
cipitate of  a  brownish-red  colour,  which,  when  washed 
and  dried,  gave  a  powder  of  a  lighter  colour,  interspersed 
with  u  lute  and  shining  crystalline  particles.  A  portion 
of  this  powder  was  put  into  a  small  quantity  of  water,  and 
stirred  in  a  middling  temperature;  it  dissolved  with  the 
exception  of  some  small  white  crystals.  The  crystals, 
however,  were  not  molybdic  acid,  for  they  were  much 
more  soluble,  and  had  a  much  stronger  acerb  taste.  The 
solution  of  the  brown  powder  w^s  of  a  wine-yellow  colour, 
inclining  to  the  red.  The  wiiter  whh  which  this  powder 
was  washed  after  its  precif)itation,  had  a.  much  deeper 
colour,  because   the  precipitate  was  more  soluble  after 

having 
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having  been  wetted.  I  added  aiiuxK>niac  (or  potash)  to 
the  solution,  and  there  was  gradually  separated  from  it, 
once  more,  a  precipitate  of  a  "brown-red  colour.  This 
precipitate  wits  treated  with  a  solution  of  alkaline  carbo^ 
nate:  it  was  not  attacked  by  it,  but  the  white  crystals 
were  dissolved  with  effervescence.  Further  experiments 
will  be  requisite,,  in  order  to  determine  the  nature  of  the 
products  formed  in  this  operation.  I  shall  here  content  ' 
myself  with  observing,  that  the  brown  precipitate  must 
not  be  taken  for  the  brown  oxyd  obtained  by  the  decom* 
position  of  the  ammoniacal  molybdate;  for  this  oxyd 
appears  to  be  insoluble  in  water ;  besides  which,  the  pre- 
cipitate does  not  give  blue  oxyde  with  the  molybdic  acid, 
but  only  with  the'  molybdena  in  the  metallic  state,  wbiclr 
indicates  a  higher  degree  of  oxygenation  than  that  whicli 
belongs  to  the  blue  oxyd. 

Z. -Muriatic  Acid. 

Experiment  3iJ.  Ten  grains  of  pulverized  molybdena 
were  put-into  a  drachm  of  muriatic  acid  of  1,135  specific 
gravity,  and  left  in  it  for  twenty-four  hours.  The  acid 
exerted  no  action  at  all  upon  the  metal ;  it  remained  in 
th^  same  state  ;  even  after  it  had  been  boiled  to  dryness, 
a  second  drachm  of  acid  was  added,  and  boiled  for  sohks 
minutes,  without  producing  any  effect. 

This  fact  appeared  to  me  inconsistent  with  the  pro- 
perty which  I  had  observed  in  metallic  molybdena,  of 
being  converted  into  blue  oxyd  after  having  been  sinipiv 
impregnated  with  water.  I  therefore  resolved  to  employ 
sulphuric  acid  *  diluted  xvith  water.  But  the  metal  was  in 
no  Mtse  attacked,  either  by  a  mixture*  of  equal  parts  of 

♦  The  auiKor  flccms  to  have  wriiien  here,  from  inattention,  sulphuric 
acid  iiuiead  of  muriuiic  ULcid* 

water 
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water  and  of  acid,  or  by  one  of  two  and  of  three  parts  of 

water  to  one  of  acid ;  nor  even  wheh  the  mixture  was 

subjected  to  ebullition,  and  to  long  continued  digestion. 

Hence  it  appears  that  when  the  powder  of  motybdena 

was  nraply  wetted,  the  oxydation  was  produced,  not  by 

the  water,  but  by  the  oxygen  of  the  atmosphere,  the 

water  serving  only  to  conduct  the  oxygen,  and  to  dissolve 

the  oxyd  that  was  formed,  so  that  in  this  manner  the. 

metal  continually  presented  a  n^w  surface  to  the  action  of - 

the  air. 

4.  Oxymuriatic  Acid. 

Experiment  33.  I  put  ten  grains  of  metallic  molybdena. 
into  three  ounces  of  water  saturated  with  vapours  of  oxy- 
Buriatic  acid,  and  having  slightly  stirred  the  mixture^  I 
<>btained  an  inodorous  blue  solution.  But  the  greats 
part  of  the  metal  was  not  dissolved  ;  neither  was  it  by  six^ 
ounces  of  acid.  The  liquor,  having  been  filtrated,  was 
limpid  and  of  a  beautiful  blue  colour ;  on  adding  to  it 
liquid  oxymuriatic  acid,  the  solution  assumed  the  appear- 
ance of  clear  water.  Molybdena  in  the  metallic  state 
being  added ^  the  blue  colour  was  restored. 

5.  Arseniac  Acid. 
Experiment  34.  Ten  grains  of  molybdena  were  put 
into  a  drachm  of  liquid  arseniac  acid,  containing  one-half 
dry  acid,  and  inclosed  for  twenty-four  hours  in  a  well- 
closed  flask.  At  the  expiration  of  this  time,  a  tbin  stratum 
of  thd  liquor,  abd^  half  a  line  in  thickness,  appeared  of 
a  yellow-brown  colour.  The  liquor  was  boiled  and  eva- 
porated  to  dryness.  The  residuum  was  mixed  with  half 
an  ounce  of  water,  and  after  slight  agitation  a  beautiful 
blue  solution  was  obtained,  and  it  appeared  that  only  a 
>  small  portion  of  the  metal  had  remained  unchanged. 
Thus  the  metal  hud  here  been  oxydated  at^lhe  cost  of  the 
iarseniac  acid,  aud  converted  into  blue  oxyd. 

6.  i^h^ 
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6.  Phosphoric  Acid. 

ExperjUient  35.  I  put  ten  grains  of  molybdena,  half  % 
drachm  of  phpsphoric  acrd,  aud  a  drachm  of  watet  into  a 
flask)  which  I  corked  iveil,  and  let  the  whole  stand  for 
twenty.four  hom-s.  No  action  took  place.  I  then  boiled 
to  dryness.  When  the  residuum  was  almost  dry,  it  ex- 
haled a  vapour  which  had  a  little  of  the  smell  of  |>hospho* 
rusy  and  whs  accompanied  with  an  odour  nearly  resem** 
bling  that  which  an  alkaline  lye  exhales  when  one  con« 
centrates  it*  The  flame  of  burning  paper  held  oyer  it 
assumed  a  greenish  yellow;  tinge.  The  residuum  was  ^ 
heated  to  redness,  but.  there  was  no  stronger  odour  ex* 
haled  that  could  authorize  the  supposition  of  an  action 
of  the  phosphoric  acid  upon  the  molybdena ;  on  the  con- 
trary, when  the  mass,  after  cooling,  was  mixed  with' 
half  an  ounce  of  water,  the  greater  part  of  the  metal  re- 
mained at  the  bottom,  without  harinig  undergone  any 
alteration.  The  liquor  above  was  of  a  yellowish  brown 
colour,  it  had  a  powerfully  acid  taste,  and  left  a  metallic 
twang  in  the  mouth.  A  like  quantity  of  water  was  re« 
peatedly  evaporated  upon  the  metal ;  but  not  the  slightest 
change  was  remarked,  nor  was  there  any  blue  oxyd 
formed.  A  small  quantity  of  this  solution  was  evaporated 
to  dryness,  and  there  remained  a  greyish-blue  matter, 
which,  being  dissolved  anew,  resumed,  to  my  great 
astonishment,  a  yellowish-brown  colour.  Ammoniac, 
lidded  to  the  solution,  gave  it  an  obscure  colour,  without 
producing  any  precipitate :  it  was  not  till  after  twenty-, 
four  hours  that  some  brown  flakes  were  separated* 

1.  Bormc  Acid, 

Experiment  3^.  Having  treated  molybdena  In  the  same  . 
manner  with  boracic  acid,  1  found  the  liqnor,  after  some 
tioufii,  of  a  slight  blueisb  tinge,  which  did  not  afterwards 

increase  ; 
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increase^;  not  even  when  I  etaporatted  and  dissolved 
anew;  wiienceit  ap(>ear8,  that  the  boracic  acid  exerts  no 
actipn  upon  molybdena,  and  is  not  the  caose  of ^he  slight 
Uae  cehnir  observed. 

:  ]  t>btaiaed  the  same  resmlt  when  I  employed  the  suedmCf 
the  tsrturims^  and  the  citric ^  acids ;  only  I  observed,  in 
<ipcnrti»g  with  the  succinic^  that  the  liquor  became  green 
during  the  evaporation.'  The  txcetic  acid  produced  no 
miction  when  coid ;  when  it  Vas  boUed,  and  the  Kquor 
^Keduced  to  about  oQe  Im^f,  it  assumed  a^brownish  yellow 
^iioioiir.  Ammoniac  scarcely  rendered  tbe  solution  tarbid. 
From  wbat  has  jost  been  stated  it  ibllows :  I ,  That 
rrhenever  molybdena  is  di^oived  by  tbe  acids^  it  is 
•oxydated  at  their  exppnee,  and  tliat  consequently  it  <:an 
ibe  diteolved  only  by  those  acids  which,  like  the  jiitric, 
the  sulphuric,  >the  oxymuriatic,  tbe  phosphoric  and  the 
arseniac,  are  susceptible  of  difforent  degrees  of  oxyda- 
tion,  and  capable,  df  yielding  their  oxygen  either  at  the 
ordinary  or  at  a  in6re  elevated  temperature.;  ,2,  that 
molybdeoa  may  be  brouglit  by  the.  action  of  the  acids 
into  the  state  of  blue  oxyd,  and  sorbctimes  into  that  of 
•brown  oxyd  (the  nature  of  the  latter  remains  stiil  to  be 
>ai;certai.ned) :  it  appears  tlmt  there  is  none  but  the  ph6s> 
.phoric  acid  that  produoes  a  diderent  state;  3,  that  these 
salotions  can  hardly  be  constdei'ed  as  salts,  on.  account  of 
.tbe  acid^naturc'.of  tbe  oxyd  of  laolybdcna.  , 

IXj  Action  of  Potash  upon  the  natural  Sulphur et  of  Molyh- 

dena. 

Experiment  37.  I. poured  upon  fifty  grains  of  pure  sul- 
phuret  of  molybdona  a  ley  containing  two  hundred  grains 
of  pure  caustic  alkali,  and  evaporated  to  dryness  :  I 
mixed  the  residuum  with  xvufer,  and  evaporated  again  : 
this  I  repeated  several  times,  and  finally ,.  the  part  which 

had 
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\  bad  remained  undissolved  I  separated  by  the  filtre,  washed 
and  dried.  The  loss  was  found  to  amount  scarcely  to 
four  grains ;  what  remained  had  rei:ained  the  appearance 
which  il  had  at  first.  I  poured  upon  it  sulphuric  acid 
diluted  with  water,  and  not  hydf'othionic  acid  (sulphiir- 
ated  hydrogene)  was  evolved  :  the  fihrated  liquor  had  a 
strong  taste  of  sulphurous  acid  ;  sulphuric  acid  dfluted 
with  water  disengaged  from  it  a  large  quantity  of  hydro- 
thionic  acid ;  ^nd  its  colour,  which  was  at  first  a  paje 
brownish-yellow,  passed  into  a  reddish  brown,  and  after 
some  minutes  there  was  formed  a  precipitate  of  a  beauti*  ^ 
ful  brownish-red,  which  passed  gradually  into  a  brown, 
and  from  that  to  a  yellowish-brown  :  the  liquor  became 
of  a  pale  reddish-brown.  The  precipitate,  when  dried, 
was  of  a  chocolate  colour,  and  weighed  three  and  a  half 
grains :  it  appeared  to  be  a  mere  hydrothionate  of  molyb* 
dena,  for,  heated  with  muriatic  acid,  it  exhaled  a  sniall 
quantity  of  hydrothionic  acid  gas ;  and  heated  to  redness 
in  a  crucible,  it  did  not  give  the  blue  flame  of  sulphur, 
but  merely  a  smell  of  sulphurous  acid.  Decomposed  by 
nitric  acid i  it  gave  sulphuric^  acid,  which  was  rendered 
sensible  by  means  of  barytes. 

Experiment  38.  I  put  twenty-five  grains  of  sulphuret 
of  molybdena  into  a  ley  containing  a  hundred  grains  of 
caustic  alkali ;  I  evaporated  ^nd  hei^ted  to  redness  for  a 
quarter  of  an  hour  ;  as  soon  as  the  alkaline  mass  began  to 
run,  the  alkali  acted  so  strongly  upon  the  molybdena, 
that  the  latter  seemed  entirely  fused  in  the  fi^fst ;  thp 
whole  had  assumed  a  pherry-red  colour,  which  passed 
into  a  deep  crimson.  The  water  which  was  poured  upon 
the  matter  assumed  a  deep  green  colour,  which  disap- 
peared at  the  expiration  of  some  hours  by  mere  exposure 
to  the  air,  and  was  changed  into  a  blackish-grey,  I 
Vashed  and  dried,  and  tfie  residuum  which  I  obtained 
was  of  a  light  grey,  and  weighed  twenty  grains.    We 

shall  soon  see  of  what  nature  it  was. 

Vol.  X. — Second  Skri£s.  M  m  m  Sul- 
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Sulphuric  acid  j^nd  muriatic  acid  dilated  with  watcri 
and  put  in  excess  into  the  solution  which  had  passed 
through  the  filtre,  disengaged  from  it  hydrotljionic  acid, 
and  occasioned  ^  precipitate  sjmiiiir  to  that  of  the  pre- 
ceding experiment.  ^  A  portion  of  the  molybdena  formed 
*with  the  free  acid  a  blue  solution  above  the  precipitate. 
Th(B  nitric  acid  gave  rise  to  a  similar  precipitate ;  but 
the  blu^  liquor  which  was  above  it  became  greenish, 
and  afterwards  of  a  rpddish  yellow,  in  consequence  of 
the  pr-ogressive  oxydatiqn, 

Thee^periments  which  I  have  here  recorded,  indicate 
that  the  alkali  (the  potash)  exerts  but  very  little  action 
upon  the  molybdena  ip  the  dry  way,  and  still  less  in  the 
humid  way,  Imagining  that  if  the  quantity  of  sulphur 
were  augmented,  the  action  might  become  more  con^ 
siderable,  I  made  the  following  experiments. 

Experiment  39.  I  took  ten  grains  of  pulverised  molyb- 
dena, which  I  pqt  into  half  an  ounce  of  alkaline  ley,  in 
which  i  had  dissolved  twenty  grains  of  sulphur.  J  boiled 
and  evaporated  twice  aln]ost  to  dryness.  The  matter  was 
like  in  the  3Sth  Experiment,  of  a  cherry^red  colour  attlie 
sides  of  the  capsule :  the  solution,  alt^r  water  had  been 
added,  was  of  a  beatjtifql  deep  green.  Otherwise  the 
molybdena  did  not  appear  to  have  been  sepsiljly  attacked; 
forty  grains  of  sulphur  were  added,  anc|  the  process  be- 
fore indicated  was  three  tinrjes  repeated.  The  rpolybdena 
underwent  but  little  alteration,  with  a  loss  of  only  two 
f  grains.     The  solution  having  been  decomposed  by  the 

\  sulphuric  acid,  gave  only  a  precipitate  of  a  greyish-blue 

\  '  colour,  of  an  appearance  perfectly   resenibling  that  of 

•what  is  terrped  milk  of  sulphur^  and  .  containing  some 
flakes  of  a  yellowish-grey  colour. 

Experiment  40.  I  then  took  two  drachms  of  alkaline 
ley,  thirty  grains  of  sulphur,  and  ten  grains  of  molybdena. 
I  put  the  whole  into  a  Hessian  crucible,  evaporated  to 
dryness,  and  heated  to  redness  for  a  quarter  of  aq  hour. 

I  mixeJ 
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1  mixed  the  inass  with  eight  ounces  of  water,  and  filtra- 
ted ;  the  undissolved  residuum  weighed  three  grains. 
The  solution  was  of  a  beautiful  yellowish  red  ;  sulphuric 
acid  produced  in  it  a  precipitate  of  a  blackish-browm 
colour,  w*hich  suffered  no  alteration  from  an  excess  of 
the  same  acid  \  the  liquor  e^xhibited  no  appearance  of 
blue  colour  ;  the  precipitate,  after  having  been  separa- 
ted, washed  and  dried,  was  of  a  brownish  black,  and 
Weighed  forty-five  grains^ 

It  underwent  no  alteration  when  it  was  boiled  with  sul- 
phuric <icid  and  afterwards  with  muriatic;  but  whenjnitric 
acid  was  added  to  the  latter,  and  the  boiling  repeated,  it 
was  decomposed  and  dissolved,  with  the  exception  of  a 
small  quantity  of  sulphur.  A  solutibn  of  barytes  indi- 
cated the  presence  of  the  sulphuric  acid.  Fiv€  grains  of 
the  precipitate  having- been  heated  to  redness  in  a  small 
glass,  let  about  two  grains  of  sulphur  escape.  The  resi- 
duum was  quickly  oxydated  by  the  nitric  acid ;  but  ra 
this  solution  there  was  still  a  small  quantity  of  sulphuric 
acid,  which  proves  that  the  action  of  the  fire  had  not  se-. 
parated  the  whole  of  the  sulphur.  It  follows  from  what 
has  just  been  stated,  that  the  precipitate  was  composed 
of  molybdena  in  the  metallic  state,  or  near  to  that  state, 
of  hydrothiooate  of  sulphur,  and  of  a  small  excess  of  sul- 
phur ;  whereas  the  precipitates  of  Experiment  36  Vi\ 
composed  of  oxydated  molybdena,  merely  combined  wit 
the  hydrothionic  acid,  or  at  most  with  a  small  quantity  of 
sulphur.  This  experiment^  when  repeated  upon  four, 
times  the  quantity  of  molybdena,  and  th^  roasting  cpnti'* 
nued  for  a  quarter  of  an  hour  longer,  gave  the  same  result, 

X.   Aciicm  of  the  Hydrothionates  of  Alkaline  Sulphureis, 
and  of  the  pure  Hydrothionic  Acid  upon  the  Molybdic  Acid, 

Experiment  41.     I  dissolved  a  quantity  of  molybdate 
of  ammoniac  in  twenty  times  its  weight  of  water,  and 

M  m  m  2  added 
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added  sulphuric  acid  till  tlHi  precipitate  that  had  formed 
was  entirely  redissolved:   then  1  poured  into  it  hydro- 
tbiottate  of  ammoniacal  sulplmret,    and  there  was  pro- 
duced a  precipitate  of  a  reddish  brown  colour,  which  was 
more  .or  less  ^eonsiderable,  and  had  above  it  a  liquor  more 
or  less  blue,  in  proportion  as  the  quantity  of  sulphuric 
acid  and  of  water  employed  for  the  solution  was  more  or 
less  considerable.     I  found  also,  that  when  only  a  small 
quantity  of  hydrothionate  of  ammoniacal  sulphuret  was 
added  to  the  molybdate  of  ammoniac,  the  sulphuric  acid 
produced  no  precipitate  ;  but  merely  turned  the  solution 
blue ;   whereas  a  precipitation  took  place  when  a  larger 
quantity  of  hydrothionate  of  ammoniacal  sulphuret  was 
used  :  thus,  in  one  of  the  cases,  the  whole  of  the  hydro- 
thionate of  sulphur  was  employed  for  the  disoxydation  of 
the  molybdic  acid. 

Experiment  42.  Five  grains  of  sublimed  molybdic 
acid,  dissolved  in  ten  drops  of  concentrated  sulphuric 
acid,  were  put  into  five  ounces  of  water:  the  hydro- 
thionate of  ammoniacal  sulphuret  produced  a  precipitate 
of  a  chocolate  colour,  which  was  almost  black  when  it 
was  dried  :  an  excess  of  acid  did  not  decompose  it,  nor 
produce  any  blue  colour ;  it  therefore  resembled  the  na- 
tural sulphuret  of  moiybdena. 

Experiment  43.  A  quantity  of  molybdate  of  ammo- 
|)iac  was  dissolved  in  twely^i  times  its  weight  of  water : 
sulphuric  acid  was  added  ttU  it  was  in  excess  ;  then  solu- 
tion of  sulphuret  of  potash  was  poured  to  it ;  and  there 
was  produced  a  precipitate  of  a  light  reddish-brown,  the 
liquor  becoming  blue.  The  sulphuric  acid  baring  ^^en 
added  only  to  saturation  to  a  solution  of  molybdate  of 
ammoniac,  tlie  hydrothionate  of  sulphuret  of  potash  gave 
a  precipitate  of  a  flesh-red  colour,  inclining  to  a  copper- 
1         '  colour.    In  a  solution  to  which  no  sulphuric  acid  ba^ 
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been  added,  the  bydrothionate  produced  no  precipitate^ 
the  liquor  only  became  a  little  milky,  as  might  have  been 
cxpectecl  from  the  property  which  we  have  already  re- 
marked  in  the  sulphuret  of  potash^  of  dissolving  the  mo*^ 
lybdcna.  When  acid  was  afterwards  added,  it  again 
produced  a  precipitate  of  a  reddish  bi:own  colour.  All 
these  precipitates  were  decomposed  by  excess  of  acid ;  a 
blue  solution  was  formed,  and  there  remained  at  the 
bottom  only  sulphur  of  a  brownish  grey  colour,  and  con- 
taining a  small  quantity  of  molybdena. 

Experiment  44.     I  joined  two  flasks  together,   as  in 
Woulfe's  apparatus ;  into  the  one,  which  served  a3  the 
receiver,  I  put  a  solution  of  a  drachm  of  molybdic  acid 
in  eight  ounces  of  water,  and  into  the  ether  an  ounce  of 
sulphuret  of  lime  and  eight  ounces  of  water,  from  which 
sulphurated  hydrogen  gas  was  evolved.     From  the  fiiiBt 
moment  that  this  gas  passed  through  the  solution,  the 
latter  assumed  a  reddish  brown  colour,    which  became 
'  more  and  more  intense,  the  liquor  still  preserving  its  lim«* 
pidity.     It  had  a  strong  smell  of  sulphurated  hydrogen. 
i  took  a  small  quantity  of  it,  and  having  add^d  muriatic 
acid  to  it,  a  blackish  precipitate  was  formed.    At  the  end 
of  twenty-four  hours,'  the  great  solution  appeared  a  little 
turbid ;    having  afterwards  been    left  for  twelve  houjm 
exposed  to  the  air,  it  became  quite  turbid,  opaque,  and 
of  a  dirt-colour.     When  heated  to  ebullition,  it  resumed 
its  limpidity  and  its  colpur,   only  the  latter  inclined  a 
little  more  to  a  yellow.     The  froth  which  was  formed 
during  the  ebullition  was  of  a  beautiful  reddish-yellow, 
like  the  saffron  dye.    When  I  evaporated,  by  a  moderate 
heat,  tO'dryness,  a  smell  of  sulphurated  hydrogen  wa« 
continually  exhaled,  and  towards  the  end  a  large  quan- 
tity of  ammoniac  was  evolved- 

The  residuum,  which  weighed  fifty-five  grains,  was  of 
J  a  light  chocolate-brown  colour,     h  exhibited  the  follow-: 
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ing  properties.  1.  Ten  grains  having  been  exposed  to 
a'moderate  heat,  a  considerable  quantity  of  ammoniac 
was  evolved,  accompanied 'with  a  smell  of  sulphurated 
hydrogen  ;  this  smell  was  alone  sensible  when  the  heat 
was  augmented  ;  at  last  sulphurous  acid  was  evolved,  and 
the  matter  assumed  a  blueish-black  colour :  it  weighed 
eight  grains,  and  was  insohible  in  water  and  in  acid  mo- 
derately concentrated,  under  a  middling  temperature. 
Thrown  into  an  ignited  crucible,  it  was  immediately 
heated  to  redness ;  vapours  of  sulphurous  acid  were 
evolved,  and  it  melted.  This  was  molybdic  acid.  2.  Ten 
grains  of  residuum^  put  into  a  drachm  of  muriatic  acid 
and  heated  to  ebullition,  exhaled  but  little  sulphurated 
hydrogen  :  a  solution  was  formed,  of  a  brownish-yellow 
colour,  which,  being  diluted  with  water,  assumed  at  first 
a  blueish-green  colour  and  afterwards  one  entirely  green. 
Alike  Quantity  of  the  matter,  having  been  previously 
agitated  in  water,  and  theft  put  into  muriatic  acid,  evol- 
ved a  considerable  quantity  of  sulphurated  hydrogen,  and 
8  blue  solution  was  produced,  which  soon  assumed  a 
^reen  cast,  and  deposited  a  blue  precipitate,  which  was 
insoluble  in  water,  and  which  1  had  already  had  occasion 
to  remark  in  several  experiments.  As  its  external  ap- 
pearance greatly  resembles  that  of  the  blue  oxyd  of  mo- 
lytdena,  from  which  however  it  differs,  as  npt  being  so- 
luble in  water  like  this  oxyd  ;  its  natqre  ought  to  be  the 
subject  of  a  new  examination.  3.  Five  grains  of  the  dry 
residuum  were  agitated  in  half  an  ounce  of  cold  water : 
no  effect  was  produced.  Having  been  put  to  boil  for  a 
quarter  of  an  hour,  they  were  dissolved  all  except  two 
grains,  which  were  of  a  fine  reddish-yellow  colour.  The 
solution  had  the  same  colour  as  the  preceding  ones;  't 
exhaled  a  strong  smell .  of  sulphurated  hydrogen  ;  sul- 
phuric acid*  increased  this  smell,  and  rendered  the  solu- 
tion first  blue  and  afterwards  green.    It  appears  to  result 
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from  all  this,  that  the  residuum  u  a  triple  combination  of 
hydrothionic  acid  (sulphurated  hydrogen),  ammoniac, 
and  molybdena  :  otherwise  it  comports  itself  with  regard 
to  the  acids  like  the  precipitates  obtained  in  Experiments 
38,  41,  43.  Roasting  (to  redness)  renders  it  similar  .to 
the  natural  sulphuret  of  molybdena  ;  from  which  however 
it  still  appears  to  differ  by  a  small  content  of  sulphurated 
liydrogen  :  it  is  much  more  speedily  converted  into  acid 
by  the  action  of  fire  than  the  sulphuret  of  molybdena. 

Experiment  45.  I  put  into  the  same  apparatus  as  that 
used  in  the  preceding  experiment,  and  subjected  to  the 
jame  treatment,  ten  grains  of  very  pure  molybdic  acid, 
which  had  been  fused,  then  reduced  to  powder,  and  boiled 
in  ten  ounces  of  water,  which  had  dissolved  but  the  smaller 
part  of  it.  As  soon  as  the  sulphurated  hydrogen  gas 
began  to  pass,  the  liquor  became  brown  ;  its  colour  because 
more  and  more  dark,  and  the  greater  part  of  the  molybdic 
acid  which  floated  in  the  solution  was  dissolved :  there 
remained  at  the  bottom  only  some  flakes  of  a  brownish- 
black  hue.  The  liquor  at  last  assumed  the  same  colour 
as  in  the  preceding  experiment :  it  had  a  strong/smell  and 
taste  of  sulphurated  hydrogene.  At  the  end  of  twenty- 
four  hours  it  became  turbid,  and  deposited  a  considerable 
quantity  of  a  yellowisli-brown  powder,  which  was  sepa- 
rated and  dried  ;  when  it  assj^nied  u  brownish-black  co- 
lour. TIjc  filtrated  liquor  was  of  a  yeilowish-brown  j  whefi 
it  was  boiled,  sulphurated  hydrogene  was  evolved  from  it, 
and  a  larger  tjuantity  of  powder  was  precipitated :  the 
smell  of  sulphurated  hydrogen  had  become  very  weak ; 
it' became  much  stronger  when  some  drops  of  muriatic 
acid  were  added,  which  produced  a  blue  colour.  The 
precipitated  powder,  when  put  into  muriatic  acid,  and 
exposed  to  a  moderate  heat,  comported  itself  like  the  re- 
siduum of  the  preceding  experiment;  but  ebullition  at 
last  produced  a  solution  of  a  brownish-yellow  colour.     A 
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sma]l  quantity  of  this  powder  being  thrown  into  a  red-hot 
crocible,  immediately  burned  with  a  sulphureous  flame, 
which  soon  disappeared.  This  experiment  shews  that  the 
pare  molybdic  acid  is  a]so  capable  of  combining  with  the 
Uydrothionic  acid  \  but  this  combination  is  not  so  constant 
as  that  of  the  preceding  experiment ,  in  which  there  is 
also  ammoniac.  It  proves  the  variation^  which  the  less 
limited  disoxygenating  action  of  the  hydrothionic  acid 
most  produce  :  it  ^Iso  passes,  by  tl)e  niere  effect  of  desic* 
cation,  into  the  state  to  which  the  combination  of  the 
preceding  experiment  cannot  be  brought,  without  the 
application  of  a  mucrh  more  intense  heat ;  and  it  forms, 
by  the  oxydation  of  a  portion  of  the  hydrogene,  a  hydro- 
tbionate  of  sulphuret  of  molybdena,  which  gives  in  roast- 

•  ing  a  brisk  sulphureous  flame  (which  the  natural  sulphuret 
of  molybdena  does  not),  and  which  is  converte4  into 
molybdic  acid. 

It  still  remained  for  me  to  examine  the  action  of  the 
hydrothionic  acid  upon  molybdena  under  the  same  relation 

'  as  in  Experiment  41  • 

Experiment  46,  I  caused  sulphurated  hydrogen  to 
pass,  in  the  manner  already  specified,  through  a  solution 
of  a  drachm  of  rooiybdate  of  ammoniac  in  four  ounces  of 
water,  and  which  had  been  decomposed  and  redissolved 
by  three  drachms  of  rectified  sulphuric  acid.  At  the  efid 
of  two  or  three  minutes  the  solution,  which  before  had 
the  appearance  of  water,  assumed  a  blue  colour;  five 
minutes  after,  there  was  deposited  upoq  the  wet  sides 
of  the  vessel,  and  upon  the  surface,  a  matter  of  a  light 
chocolate-brown,  which  disappeared  in  the  course  of  a 
few  minutes.  The  beautiful  blue  colour  of  the  solution 
passed  into  a  black,  and  a  precipitate  was  produced  of 
the  same  colour.  The  liquor  having  been  filtrated ^  and 
placed  over  the  fire,  reassumed  a  fiue  blue,  by  the  effect 
of  ebullition.     The  water  with  which  the  precipitate  was 
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repeatedly  washed,,  was  likewise  blae,  but  its  Calour  waS  ; 
less  intense.  The  precipitate  havirjjjg  been  dried,  was  of 
It  blueish  black.  It  gave  the  following  results.  1 .  Boiled 
in  muriatic  acid,  moderately  concentrated,  it  produced 
a  solution  of  a  brownish-yellow.  2.  Thrown  into  a  cru- 
cible heated  to  an  obscure  redness,  it  burnt  with  a  fine* 
blue  i]ame,  which  very  soon  ceased  in  a  crucible  heated 
to  a  bright  redness ;  no  more  6ame  was  produced,  but  aa 
evolution  of  a  very  considerable  quantity  of  sulphurous- 
ecid.  The  residuum  which  was  left  when  the  combustion 
was  accompanied  with,  flame,  was  of  a  blackish-brown 
colour;  it  was  not  soluble  in  water,  and  an  augmentation 
of  heat  reduced  it  into  mc^ybdic  acid  :  when  agitated  in 
water,  it  imparted  to  it,  after  some  time,  a  slight  blue 
tinge.  The  residuum,  having  been  separated  by  the 
filtre,  bad  lost  its  brown  colour,  and  appeared  almost  en- 
tirely blacki  These  experiments  shew  that  the  molybdic 
acid  was  at  first  disoxygenated,  and  that  afterwards  it 
entered  into  combination  in  the  brownish-black  precipi- 
tate, which  seems  to  contain  a  small  quantity  of  blue 
oxyd  (which  appears  peculiar  to  this  case,  and  mei'its 
examination),  but  which,  in  other  respects,  comports 
itself  as  in  Experiment  45. 

From  all  the  experiments  which  have  been  recorded  in 
this  tenth  Section,:  we  vMijf  deduce  the  following  infer- 
ences. 1.  That  potash  exerts  scarcely  any  action  upon 
the  sulphuret  of  molybdena  by  the  wet  process,  that  its 
action  is  more  considerable  by  the  dry  process,  and  that 
when  afterwards  dissolved  in  water,  more  or  less  combi- 
nation takes  place  between  the  sulphurated  hydrogen 
and  the  sulphur.  8,  That  the  sulphuret  of  potash  com- 
ports itself  in  the  same  manner*  The  acids  precipitate 
from  the  combinations  produced  by  the  dry  process,  a 
matter  which  is  a  sulphuret  of  otolybdena,  containing  a 
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srtjall  quantity  of  sulphurated  hydrogen,  and  whigh  com* 
ports  itself  with  respect  to  the  acids  nearly  in  the  same 
manner  as  the  natural  molybdena.  3,  The  hydrogenated 
alkaline  sulpiiurets  precipitate  from  the  solution  of  mo- 
lybdic  acid,  a  matter  of  a  colour  resembling  that  of  cho- 
colate, which  imparfji  a  blue  colour  to  the  acids  in  which 
it  dissolves,  and  which  appears  to  distinguish  itself  from 
the  preceding  matter,  by  the  dxydation  of  the  molyb- 
dena, by  a  more  considerable  content  of  sulphurated  hy- 
drogen and  a  less  of  sulphur.  Thus  we  have  two  cooj- 
binations  of  this  species,  and  the  latter  appears  capable, 
under  certain  circumstances,  of  being  converted  into  the 
former.  4,  Pure  sulphurated  hydrogen  gas  combines 
equally  with  molybdena,  presenting  phenomena  which 
indicate  a  disoxygenation,  and  it  forms  products  similar 
to  those  resulting  from  their  combinations.  This  gas, 
conducted  through  a  solution  of  mol3^bdate  of  ammoniac, 
gives  rise  to  a  triple  compound,  which  is  soluble  in  water, 
wliich  is  decomposed  by  heat,  and  becomes,  similar  to 
the  natural  sulphate  of  molybdena. 


I  here  conclude  the  account   of  my  experiments  on 
molybdena.     I  readily  acknowledge  that   they  do  not  ex- 
hibit a  complete  investigation  of  the  subject ;  but  I  flatter 
myself  that  they  may  sdll  a/Tord  several  results  of  impor-. 
tance  to  the  system  of  our  chemical  knowledge.     It  also  , 
was   necessary,  that  these   experiments  should   once   be 
made  ;  and  I  can  confidently  assert  that  I  have  executed 
them  with  all  possible  care  and  attention,  so   that  their 
accuracy  may   be  relied  upon.     Additional  experiments 
will  be  requisite  to  complete  this   rriquiry  :  these   I  pur-^ 
pose  to  undertake  as  soon  as  I  shall  have  provided   myself 
with  a  sufHcient  quantity  of  matter,  and  have  leisure  to 
attend  to  them. 

Obser.  ations 
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Observations  on  Mr,  Schmazcaldek*s  Patent  for  a  Machine 

ybr  irdcing  dnd  cutting  out  Profiles^  hy  Mr,  John  Isaac 

Hawkins.    Communicated  to  the  Editings  by  tlic  Author. 

Gentlemen^ 

JLN  the' 58th  number  of  the  new  series  of  your  valua* 
b]e  work  I  observe  a  specification  of  Mr,'  Schmalcalder's 
patent  for  a  machine  for  tracing  and  cut^ng  out  pro- 
files, &c. 

Having  myself  obtained  a  patent  in  the  year  1803  for 
the  sanae  purposes,  the  specification  of  which  wis  pub- 
lished in  youc  2Sd  nunlber,  vol.  IV.  second  series,  I 
think  it  a.  duty  I  owe  to  the  public  to  shew  that  Mr. 
Schmalcalder  has  riot  the  least  claim  whatever  to  a^  patent, 
that  tliey  may  not  risk  a  prosecution  by  using  machines 
xnade  under  that. pretence  by  him. 

In  doing  this  I  am  not  actuated  by  interest,  having 
sold  my  patent-right  to  Mr.  Farthing,  No.  12,  Cheap- 
side  ;  I  shall  never  have  either  profit  or  loss  hy  it ;  neither 
atn  I  influenced  by  personal  motives,  for  I  respect  Mr, 
Schmalcalder  as  an  ingenious  man,  and  shall  rejoice  to 
see  him  profit  by' his  oWn  inventions  and  industry  ;  and  I 
have  written  this  without  Mr.  Farthing's  knowledge,  a 
sense  of  justice  alone  guiding  my  pen. 

All  that  is  valuable  of  Mr.  Schmalcalder's  allcdged  in- 
vention is  described  in  my  specification,  and  the  parts  of 
minor  consequence  are  easily  inferred  from  the  same,  .ex- 
cept the  cutter  for  cutting  out  profiles  ;  w  hich  cutter  was 
invented  by  me  soon  after  the  date  of  my  patent,  and  a 
'machine  made,  on  purpose  to  use  it  in,  upwards  of  two, 
years  since,  for  *Mr.  Fartliing,  A  whose  profile  rooms  it 
was  exhibited  and  used.  A  drawing  of  this  machine  was 
'shewn  to-  Mr.  Schmalcalder  several  months  before  he 
took  out  his  patent. 
*  Nnn  2  His 


Digitized  by 


Google 


460        Observations  on  Mr.  Schmalcaldefs  Patent. 

,  His  rod  (tf,  Figs.  1  ^nd  2)  is  one  limb  of  my  perspec- 
tive parallel  ruler  (Fig,  21 ,  eeee)^  and  (Fig.  24)  with 
the  marking  point  fixed  in  the  end  beyond  the  centre  of 
motion,  instead  of  being  put  in  another  piece,  working 
parallel  to  it  on  the  same  side  as  the  tracer,  and  with  a 
ball  and  socket  instead  of  the  bar  {g) ;  both  of  which 
ideas  I  communtcuted  to  the  person  who  described  them 
to  Mr.  Schmalcalder ;  but  I  considered  them  only  as  rari- 
ations  which  might  be  made,  and  not  as  improvements^ 
the  marking  beyond  the  centre  requiring  greater  strength 
of  the  rod  to  prevent  vibration,  and  the  ball  and  socket 
having  more  friction  than  tlie  plan  contained  in  iny  spe* 
cification. 

From  the  imperfect  description  Mr.  Schmalcalder  has 
given  of  his  tracer,  I  should  suppose  he  intends  a  fine 
steel  cylinder,  with  a  strong  part  to  fix  in  the  rod.  But 
a  cylinder  will  not  answer  the  purpose  of  taking  profiles; 
for  if  it  be  strong  enough  to  keep  them  from  bending  on 
a  slight  touch,  its  thickness  will  take  off  materially  from 
the  required  accuracy  ;  so  much  so,  that  in  tracing  very 
thin  lips,  with  the  mouth  closed,,  no  resemblance  will  be 
obtained.  I  speak  this  from  experience,  having  used  a 
similar  tracer  before  I  thought  of  that  described  in  Figs^ 
13  and  15  of  my  drawings,  Mr.  Schmalcalder  will  there* 
fore  be  compelled  to  borrow  my  tracer  before  he  can  use 
the  machine  at  all.  But  wlietber  he  uses  my  tracer,  or 
one  of  any  other  form,  I  conceive  he  infringes  upon  my 
patent ;  because  mine  was  the  first  publication  of  a  me« 
thod  of  taking  likenesses  by  passing  Over  the  features. 

His  method  of  holding  the  paper,  &c.  is  exactly  the 
same  as  miuc  (Fig.  20;,  the  description  of  which  is  quits 
explicit,  although  your  engraver  has  by  some  accident 
omitted  the  letters  {c  d  and  e)  inserted  in  my  original 
drawing. 

That 
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That  Mr«  Schmalcalder  had  studied  my  specificatioa 
before  he  drew  up  his^  will  appear  by  comparing  a  few 
passages  from  each* 


Hawkins,  1803. 
Repertory,  vol.  IV.  p.  337. 

'*  they  (the  frames)  are  made 
of  two  plates  of  brass  hinged 
together,  between  which 
the  paper  is  put.  In  the 
plate  nearest  to  the  point  is 
an  aperture  large  -enough 
ibr  the  likeiies^  to  be  mark- 
ed through  it  on  the  paper. 
At  the  opposite  end  of  the 
l^ates  is  a  button,  to  keep 
them  tight  together*" 

Page  328. 

**  The  essential  principle  in 
the  construction  of  the  tracer 
above  mentioned  is,  that  it 
has  a  rotation  on  its  axis, 
and  that  the  tracing  edge  be 
in  a  line  with  that  axis.'' 


Schmalcalder,  180$*   . 
Repertory,  vol.  X.  p.  242. 

*'  a  brass  frame  formed  of 
two  flat  pieces  of  brass^ 
joined  together  at  the  end 
by  hinges,  and  having  oa 
the  other  end  two  buttons, 
to  fasten  the  paper  between* 
In  the  uppermost  of  this 
plate  an  opening  is  mads 
to  allow  the  point  to  mark 
upon  the  paper." 

Page  243. 
*'  In  turning  the  rod  round 
in  the  sockets,  the  tracer 
and  point  in  the  two  end^ 
of  the  rod  must  remain  in 
the  centre." 


Mrp  Schmalcalder  errs  much  in  supposing  a  correct 
copy  of  a  picture  hung  upon  a  swinging  frame  could  be 
obtained  on  a  plate  of  «opper,  or  any  thing  qlse,  attached 
to  another  swinging  frame  at  the  opposite  end  ;  for  the 
angle  made  by  the  rod  with  the  plane  of  the  picture  at 
the  top,  would  be  so  different  from  the  angle  made  at 
the  bottom,  that  one  half  6f  the  copy  would  be  lengths 
^ned  in  its  proportions  and  the  other  half  shortened,  the 
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•width  being  Jn  right  proportion.  I  am  now  supjposfng 
fhe  picture  to  he  swung  with  its  plane  M  right  angles  to 
the  rod,  when  the  rod  is  in  the  centre ;:  but  if  it  J>e  so 
situated  as  to  make  equal  angles  at  the  top  and  bottom, 
the  rod  will  not  be  at  right  angles  with  the  cemre :  in 
c^her  case  the  copy  will  be  diverted,,  and  this  distortios 
•would  be  absolutely  intolevrable  if  a  picture  of  eight  feet 
square  should  be  copied  by  a  -rod  of  eight  feet  long,  a$ 
Mr.  Spbmalcalder  purposes. 

Yours,  &c. 
Cii^Road^  April  10, 18.07.  John  L  Haw|cins» 

•  ,  List  of  Patents/or  invmtmiSf  He. 

(Continued  from  Page  400.) 

JT^RCHiBALD  THOMS0N,.of  the  parish  of  St.  John,  in  the 
city  of  Westminster,  and  county  of  Middlesex,  Engiiieer; 
for  certain  improvements  (by  the  application  of  known 
principles)  upon  certain  parts  of  mill-spinning  for  spin- 
ning wool  or  cotton.     Datec)  April  2,  1807. 

James  Peache,  of  CiiperVbridge,  Lambeth,  in  the 
county  of  Surrey,  Barge-biiilcler ;  for  a  floating  hollow 
buoy,  on  a  new  construction,  for  supporting  mooring 
chains,  cables,  ropes,  &c.     Dated  April  8,  1S07. 

William  Chapman,  of  the  town  and  county  of  New- 
castle-upon-Tyne, Ciiril  Engineer;  for  a  method  or  me- 
thods of  reducing  the  weai%  and  prolonging  the  duration 
of  ropes  used  in  drawing  coals  or  other  minerals  from  pits 
'or  shafts  of  mines.     Dated  April  3,  1807. 

Samuel  Williams,  of  Finsbiiry-square,  in  the  city  of   , 
London,  Merchant ;  for  new  and  improved  machines  smd 
"machiiiery  for  spinning  wool,'  cotton,  hemp,  and   other 
"filamentous  substances.     Cmmnnicated   to  hiin  by  a  fo- 
reigner residing  abroad.     Dated  April  8,  1807. 

*  ,  Richard 
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Richard  FRtAijcts  Hawkins,  of  the  parish  of  St.  Ann,  . 
Limelioii;>e,  in  tbe  county  of  Middlesex,  Gentleman  ;  for 
certain  improvements  to  all  kinds  of  gun  and  cannonade 
carriages,  so  ^s  to  facilitate  the  working  or   using,  se* 
curing,  and  housing  thereof,  particularly  adapted  to  ships«  . 
Dated  April  8,  1807. 

William  Southwell,  of  tlie  city  of  Dublin,  Musical 
Instrument-maker;  for  certain  improvements  upon  a* 
piano-forte,  which  is  so  constructed  as  to  prevent  the  i 
possibility  of  its  being  so  frequently  out  of  tune,  as  piano* 
fortes  now  generally  are,  which  he  denominates  "-4 
Cabinet  Fiano-forte.^'     Dated  April  8,  1807. 

William  Chapman^  of  the  town  ahd  county  of  New- 
castle-upon-Tyne, Civil  Engineer  ;  for  a  method  or  me». 
thods  of  putting  coals  pn  board  of  ships,  lighters,  and 
other  vessels,  so  as  to  prevent  a  great  portion  of  the 
breakage  of  the  coals  wliich  takes  place  in  the  usual  me- 
thod of  shipping  them  by  spouts.     Dated  April  1 1 ,  1807, . 

Thomas  Paty,  of  St.  Thomas's  Watering, 'Kent-road, 
in  the  parish  of  St.  Giles,  tamberwell,  in  the  county  of 
Surrey;  Manufacturer;  for  a  method  of  dying,  spinning, 
weaving,  and  manufacturing  of  PJast-India  sun-hemp  into 
carpets  and  carpet  rng-matts,  which  will  be  more  durable 
and  less  expensive  than  any  now  in  use. 
Dated  April  11,  1807. 

Alexander  John  Forsyth,  clerk  of  Belhelvie,  Aber- 
deenshire, in  Scotland ;  for  a  method  of  discharging  or 
giving  fire  to  artillery  and  all  other  fire-arms,  chambers, 
cavities,  and  places,  in  which  gunpowder  or  other  com- 
bustible matter  is  or  may  be  put  for  the  purpose  of  ex- 
plosion.    Dated  April  11,  1307. 

Anthony  Francis  Berte,  of  the  parish  of  St.  Dt^n- 
stan  in  the  West,  in  the  city  of  London,  Merchant;  for 
certain  improvements  in  castings  printers  types  and  sorts, 

and 
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and  otTier  articles  of  metal.  Communicated  to  him  by  a 
certarn  foreigner  residing:  abroad.  Dated  April  15,  1807. 
.  James  Forbes  Daltqv,  of  High  Holborn,  in  the 
county  of  Midclle:ex,  Coach-maker  ;  for  certain  improve- 
vents  in  the  construction  of  four-wheel  carriages. 
Diited  April  2i,  1S07. 

William  Shotwell,  of  tfie  city  of  New-Yort,  in 
America,  now  residing  in  the  city  of  London,  Merchant; 
for  certain  machines  and  improvements  upon  machines, 
for  the  purpose  of  bleaching,  washing,  and  cleansing 
finen,  and  every  other  article  that  can  be  done  by  hand. 
Sated  April  21,  1807. 

Abraham  Matterface,  of  the  parish  of  ChristChurch^ 
in  the  county  of  Surrey,  Mill-wright;  for  certain  im* 
jnrovements  in  the  construction  of  a  machine  for.  mashing 
and  mixing  malt.     Dated  April  21,  1807. 

Mark  Noble,  of  the  parish  of  Battersea,  in  the  county 
of  Surrey,  Ehginc-maker ;  for  a  chain-pump,  hand-pump, 
and  an  improved  extinguishing  6re-engine» 
Dated  April  25,  1807. 

Robert  John  Stanley,  of  the  town  of  Gainsborough, 
in  the  county  of  Lincoln^  Gentleman  ;  for  a  method  of 
tanning  leather  without  the  use  or  application  of  bark  (or 
mineral  astringent),  except  in  the  tanning  of  backs  and 
binS|  yielding  a  great  advantage  both  in  respect  to  time 
and  expense,  whereby  as  good,  if  not  a  superior  arti- 
,  de  or  commodity  is  produced  ;  the  ingredients  required 
by  this  method  of  tanning  are  entirety  of  a  vegetable 
quality,  and  the  principle  part  thereof  the  produce  of  the 
United  Kingdom.     Dated  April  28,  1807. 
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AGRICULTURE,  experiments  i^iade  at  the  request  of  the 

.  Board  of,  ^  ,      '        *  ,         -      -  ia(J 

Akock,  Mr.    Patent  for  improvements  in  lamps,        -  178 

Alkalies,  method  of  obtaining  the  fixed,  crystallised,  per- 
fectly pure,  •  *  -  aa5 
^kim,  memoir  on  Roman,  compared  with  that  manufac- 
tured in  France,            -            ,  -                •           64. 149 
Arts,  ManuffLCiures,  &c.  intelligence  relating  to,     »     *        397 
Austin^  Mr.  John.    Account  of  improvements  in  weaving,     13 
Aa^ks,  on  tbs  inelBcacy  of  bending  them  forward  as  a  re- 
,      medy  for  the  bod  effects  of  conical  carriage-wheels,        133 

•I       '   '  -  '     ■  ^  ■  .        B 

/ 

Banhy  Sir  Joseph,    On  the  culture  of  spring  wheat,  ^z 

Bell,  Mr.  Patent  for  a  method  of  making  smoothing  i^ons 

and  other  tools,  .  .  -  -  255 

Beriin,  T.  P.    Description  of  an  improved  syphon,  ^47 

Birt,  MTf  Patent  for  a  black  paint,  useful  for  shipping,  &c.  11 
JSloW'pipe,  description  of  a  new-invented  one^  -  146 

Books,  patent  for  improvements  in  the  mode  of  covering; 

or  inciosing  thbro  ^  -  -,  ^5^ 

Booi'case  holt,  description  of  an  improved  one,         *  a68 

Bramah,  Mr.  Patent  for  an  improved  machine  for  printing,  329 

firande,  Mr.  William.  Chemical  experiments  on  guaiacuni,  193 
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Bricks,  pntent.  for  iitiproviiieots  i&  the  naeasoret  and  ma- 

chinery  used  in  making  tbeoi,  and  in  the  caiflagea  fctf 

removiog  themt  •  •  •  165 

BuckoliZf  M.    Esperimenti  ob  3f oijbdtana,    *     -       371*433 
Bugly  and  Clarke,  Messrs.     Patent  for  a  machine  fcr  spin- 

ning  liemp,  &c.  -  ^  •  •  87 

By  water g  Mr.  Patent  for  improraoieiitsin  saila  of  8l|tp8>  te.  245 

C 
Cadet,  C.  L.    Memoir  on  Coffee^  •  .'  48 

Canvas,  method  of  prepariag  k  in  tlio  oU  Venetian  %ty\t,       276 
Carey  f  Dr.  John.    Patent  for  contrirano^  for  preventing  or 

checking  fires,  and  preserring  persona  and  property 

from  them,  •  •.      .         •  ^  -        407 

— ^^«-^— ^    His  ohsenralaons  on  his  patent,    «.  410 

Carriages,  patent  for  impravements  .in  chose  ^Uch  liave 

more  than  two  vheds,    ..'>■.*  •  < 

1  .  patent  for  improvements  in  those  naed  for  le-^ 

moving  briclu  and  e^rtfaen-warey  -  «  ij^ 

Carrots,  on  their  culture.  Ire.  -  ♦         .    139. 544 

Cartwright^Rem*  EdmuntL    On  the  cnitivation  of  potatoes. 

Cats  or  Dogs^  patent  fiv  ifflpaDvements  on  articlea«-teiined, 

for  holding  ^im;a  placed  before  the  fhc^  •  xi^ 

Clarke  and  Bugly,  Messrs.  Patent  for  a  machine  for  spin- 
ning heippi  &C.  •    .       Y  •  •  gj 

— ^ and  Frkker^  MesMrs.    Patent  for  decovttipg,  nxuns,      96 

Cleansing  silk,  woollen  and  cotton  goods,    Metlipd  of^  isj 

Cloths,  wooftpn  and  linen.    Dyp  and  varnish  far«  *        1 14 

Coalj  remarks  0ti,  -    .  -     .         -  ,  |p 

«—  patent  fpr  me^ns  of  o))taining  inflammable  gas  fifom 
pit-cpal  in  such  a  st^t^  that  it  may  be  burned  without 
offensive  smell,  -  •  *  (1 

f'lffee,  mcmpir  pn,  r  t  -  -  4I 

Cogan,  Dr.  Improved  drags  for  raising  tlie  bodies  of  per- 
sons  §unk  iinder  water,  -  .^  ^j^ 

.  Cklouxi^  J|?ti;hp4  pf  preparing  various  improved  ones,  27(j 

Qookf^ 
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fSooii,  Mr,    Piteot  forimpcovemeottin  wheel-carriagesi        j 
Qtrn,  med^d  of  apcalerating  Us  veseution^  r  ii9 

C9|i;'#,  accpant  of  H^  jtr^c»  of .  oiilk  and  butter  firom  one 

fiMroi9|s^.a6aipn«     .  ^.-  -  -  *  57 

4NiT-  a^co^qt  9f  Mr*  Cttnr^D^t  method  of.  fep4t«g  tl^em 

iawiDter,  -  .     -  -  •  277 

Cufwen,  Mr.    Acoounl  pf  hts  method  of  feeding  cows  in 

^ii)ler>  ¥Uh  •  irifiy  to  prov^e  poor  peractni  with  nij|k 
_    ^t  that  9js«faii>  Y      ....  277 

D 

P*Afcii,  M'   Rqport  on  the  diiFerent  methods  of  extracting 

the  sate  of  ioda  from  sea  salt,  -  330. 305. 360 

Davis,  Mr.  J»fph.    Oescrtption  of  improvements  in  the 

.  paintert'  and  J^asiers*  machines,  to  prevent  accidents,  j  j6 
Pr0gs,  impr$»ei,  for  rpt^ng  the  bodies  of  persdns  sunk 

jbKHder  «atd-,  -  -  -  -  427 

DimdlnuiM,  Sari  of.    Patoit  for  Iinprovements  in  spinning 

macbtiierx,  -  -^  -  -        249 

Dy$  mtd  vmnuskfar  hats,  (Sfc.  receipt  for  a  perm^txent  and 

<l«itic  ooe,        -  -  -  ^  IS4 

E    ' 

EartkeU'Whrei  patent  for  hnprovements'  m  the  machiner/^ 
used  itf  making  it,  and  in  the  carriages  for  removing  it.  165 

EckhwrMf  Mr,  Patent  for  impzovementa  in  the  mode  of 
covering  or  inclosing  bookft,  •  .  ^cj 

■" >■  and  Lyon,  Messrs.  Patent  for  pipes  for  the  con- 
veyance of  water  under  ground,  -  V        -  <         42 J 

F      . 

Fireit  patent  for  contrivances  for  preventing  or  checking 
tfaemi  aiid  preserving  persons  and  property^rom  them,  407 

— —    observations  bj  the  patentee,  «  -.  420 

Fish  ai^,  processes  foe  preparing  cheap  and  durable  paints 
with  tt^  -  •  .        ^  <•        '    '.  n6 

JFUtchsTy  JIf .   Patent  fijr  prepared  g>'psnra,  -  543 

Ooo  2  Flint, 
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Pafft 
flint,  Mr.    Patent  for  a  mackine  to  be  used  as  a  steam- 

erigine^  &c.  -  i      •  •         .       -  J 

Fourdrinier,Mr.  Patent  foramachuiefortnaniifacturingpaperySsi 

•    ■■■    ■  ^  ciitting  paper>  337 

Fricker  and  Clarke^  Messrs.  Patent  for  decorating  rootas,        96 

Friction,  observations  on  a  practical  br  secoiid  sort  of  Corneal,  133 

G 

Gas,  inflammabie,  patent  for  obtaining  it  ^cm  pit-o5al,  M 

that  it  may  be  burned  without  ofFensjye  ^mell)  •    8i 

Cireud,  M.    Report  on  the  difiisrent  methods  of  extracting 

the  salt  of  soda  from  sea  salt,  -  130. 30  j^  360 

Gloves,  patent  for  a  machine  for  sewing  and  pointing,  them^  358 
■  observations  by  the  patentee,  •  -  .  '       34a 

Crandi,  Mr.  Sebastian,  Method  of  preparing  canvas,  cop* 
per,  or  pannel  in  the  old  Venetian  style,  of  purifying 
oil  for  artists,  improved  colours  and  crayons,  2f6 

Guaiacum,  chemical  experiments  on,  -  r  .       .   192 

Gypsum^  prepared,  patent  for,  -  '-  34J 

H 

Hdnce,  Mr.  i^//iam.*Patent  for  rendering  hats  water -kproof,  423 
Hardie,  Mr.  James.  Description  of  improved  book-binder's 

cutting  press,  invented  by  him,  -  -  35.9 

Hatchett,  Charles,  Esq,  Experiments  on  an  artificial  sub- 
stance possessing  some  of  the  principal  properties  of 
tannin ;  with  some  remarks  on  coal,  -  19.  gj 

Hats,  clastic  and  permanent  dye  and  varnish  for  them^  153 

patent  for  rendering  them  water-proof,  -  423 

Hawkins,  Mr.  John  L   Observations  on  Mr.  Schmalcalder^a 

patent  for  tracing  and  cutting  out  profiles,  -  459 

Heard^Mr.   Patent  for  means  of  obtaining  inflamms^le  gas 

from  pit-coal,  so  that  it  may  be  burned  wtibout  offen« 

sive  smell,  -  "  -     .  -  ^  81 

Herbert,  Mr*  Peter.   Description  of  improve  book-case  bolt,  268 

Herod,  Mr.  Thoinas^   Plan  for  improving  the  growth  of  tares,  34 
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Knight,  T,  A*  Esq.   On.  the  direction  of  die  radicle  and  |ner« 

'      men  during  iht  i/«getation  of  tfMds^               -  20t 

■  '    '         '    ' '  On  the  inverted^  action  ^  the  albur-  —  • 

OOU8  vessels  of  trees,      •               •               *  aS^ 


L4imps,  patent  lor  iipprovements  in  theo^  •  17S 

^  Caan,  Mr.  Charlesr   Description  ^of  ^  stop  or  obeek  to  ' 

carriage-wheelsmv  rail-roads,  «•  -  t6f 

LelUvre,  M.  .Report  on  the  difiercnt  methods  of  extracting 

'  die salt'Of  soda  from  sea  salt,'  «  •  sjo.ji^S*  jtfio 

Ittroy,  M.  Mphonse*  .Oh  the  ooUom  of  carrqt^  Uc.  139 

LowitXy  M,   Method  of  obtaiouig  the  fixed  alkalies  (polish 

and  soda)  ciystallisedperfectly..  pp:e>  -  ik%% 

Lyon  and  Eckhgrdt,  Messrs f    Patent  for 'pipes  for  the  con*- 
.    ^  veyanceof  water  underground,  -  -        42$ 

M 

Machine^  patent  for  one  that  ^ay  be  used  as  a  stf«m-engine,  t 
Mason,  Mr.  W.  W.  Experiments  on  the  culture  of  carrots,  344 
y^elograni,  M,    Description  of  a  new  blow-pipfc,        ••  14^ 

Milk  and  Buttery  account  of  the  produce  of,  from  a  cow, 

for  one  season,     '  '*       ^  -  •  -  5^ 

jlfo/y^t^a,  experiments  on,  -  -  By 3 -433 

Morris,  Mrs 'Anne     Method  of  cleansing  silk,  woollen, 

and  cotton  goods,  ■*  -  -    ,         -  135 

j»  ''         "    . 

fdwman,  Mr.    Patent  for  improvements  in  sailing  vessels,    8j 
Nicholson,  Mr.   William*    Patent  for  improvements  in  the 
*  applfeation  of  steam,  and  in  the  apparatus  for  that 
purpose,  -  -  -  -  171 

O 

Oils  J  observations  to  shew  the  action  of  pure  air  on  them,  221 
■        method  of  purifying  them  for  artists,  -  371$ 

f  Painty 


Digitized  by 


Google 


4^0  INOBX  TO  vol..  X.  sicoin>  tBtxEir. 

P 
ftant,  patent  for  a  black  om>  wMi  far  «fai|i|iii^  kt*  u 

oil,  -  •.  *.-*.,.•  ^.,       iiC 

Painters  and  GUuiers.    Description  of  iwfsoftmmati  im 

Ihcii' inackiiiest  to  prcveot  accideots,  •  Ss^ 

Paper,  patoit  fer  a  naeiiioe  for  manaMKiHdg  it,  jt  t 

'■  paleiK  for  a  ooacbtae  lor  cutting  it,  *  317 

Faienis,  moDthly  liit  of,  «  Sc^  ^A  940.  ^4.  399.  465 
■  notices  of,  obtained  in  France^       ^         «       •       19^ 

FielUiier,M.  Report  on  the  dtSetfei^ilRtiKMbrfostradSng 
^      the  s^  of  soda  from  le*  iidt,  •    '        ajo-sos-jte 

PerjpfcfiV,  patent  ibrinstnimcnts'ftrdrsiaiBg  in,  *  ^  t6l 
Fipes  for  the  tonveyance  tfwmier  t$n<kr  grtntfU,  patest  Ipr,  425 
Po/a/D«r>  essay  on  their  eukivatioo,        -  •         aio.  tj8 

Pra//,  ilfr.    Patent  for  a  toast-staad/  m  -     .      x^ 

Prff^,  Bool-hinitr^s  cutUng,  dqneriptipo  ofaqtioqHrovod  one,  339 
Printing,  patent  for  machine /or,  -  «        . .  519 

Profiles,  patent  for  machine  for  taking  tfieip^  .  .  •  . .  341 
Pumpi,  patent  for  a  method  of  working  them,        v  *  9 

a 

Quadrant,  description  of  a  geom^tricri  plottiiqg  ifMllititi   - 
leveli  and  calculator,  for  the  use  of  JMigadon,  sur- 
veyings &c,  •  •  .  lid 

R 

Rail-roads,  description  of  a  stop.or  check  towbeek  oathun,  tS^ 

Hoard  and  Thenard,  Messrs.    Memoir  on  alnm,  i^MMp 

Rooms,  patent  for  decorating,  -  *     •      -    ^  ^96 

Ropes  arid  cordage,  patent  for  making,  -  -  x '■  ^01 

•  s  ■      '.■■':  ■  ■■-■ 

iails,  patent  for  improvements  of  those  of  ships,  Src«  045 

Salmon,  Mr*  Robert,    Description  of  a  goometriof  plotting 

quadrant,  level,  and  calculator,  •  •  jfe 

Salt,  report  on  the  different  methods  of  extracting  that  of 

soda  from  sea  salt,  •  -  3^0.305^560 

Sam* 
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Page 
Atfif,  description  of  a  curvilioear  on8>  -  *-         357 

Sckmaladder,  Mr.    Patent  for  a  machine  for  taking  pro-  , 

filei,  arc         -  *  -  -  341 

■*  ■    '     ■  Mr.  Hawkins's  oibservations  on-  hb 

patent  for  tracing  and  cutting  oHt  profiles,  -         459 

Sud^i  <m  the  direction  of  the  radicle  and  germen  duritig 

their  v^etation,  ..  •-  -  **  aox 

Sennthier,  M.    Ofasteryatiohs  tending  to  s)iew  the  action  of 

pare  air  upon  oils,  -  •»  -  $21 

-^hipping,  patent  fbt  a  black  paint  to  be  used  for,        «-    '      11 
Skipi,^  patent  for  improvements  in  their  construction,  8j 

8hjo9^makir$^  machine  to  ena!6Ie  them  to  work  without 

praiaiire  on  .the  stomach,  -  .  .  ^^t 

/iilkf  fcvoffoH  a»d  cotton  goods,  method  of  cleansing  them 

.    without  injurjr  to  their  texture  or  colour,  -  laj 

^^nnh^^machhieryt  patent  for  improvements  in,        •         249 
rftsst,  Ifr,  Machine  invented  by  him  to  enable  shoe-makers 
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